Play and development of social skills in infant rhesus macaques by Scanlon, Kate
Open Research Online
The Open University’s repository of research publications
and other research outputs
Play and development of social skills in infant rhesusmacaques
Thesis
How to cite:
Scanlon, Kate (1984). Play and development of social skills in infant rhesus macaques. PhD thesis The Open
University.
For guidance on citations see FAQs.
c© 1984 The Author
Version: Version of Record
Copyright and Moral Rights for the articles on this site are retained by the individual authors and/or other copyright
owners. For more information on Open Research Online’s data policy on reuse of materials please consult the policies
page.
oro.open.ac.uk
J-D 696-7 8/8( 
UNRESrR ICTED 
I 
PLAY AND THE DEVELOPMENT OF SOCIAL SKILLS 
IN INFANT RHESUS MACAQUES 
-7371' 
A Thesis 
submitted for the degree of 
Doctor of Philosophy 
'aý, 
(J -1 . Is 




gwrhov's na, bex : NvT 
63121 ?4 
of SlArniss), 0 º: 21 
mdt. r 1184- 
Aral oý award. ; rß{1- 
October fq St+. 
Biology Department 




List of Figures iv 
-List of Tables viii 
1. INTRODUCTION 1 
1.1 Objectives of this study 1 
1.2 Definition of play 2 
1.3 Functions of play 3 
1.3.1 Evidence that play has a function 4 
1.3.2 Evidence for the function of play 5 
1.4 Definition of social skills 11 
1.5 This study, and the layout. of this report 15 
2. STUDY SITE, ANIMALS AND METHODS 16 
2.1 The study site -'Cayo Santiago 16 
2.2 The monkey colony on Cayo Santiagö''/ 19 
2.3 Advantages of Cayo Santiago as a study site 21 
2.4 Group I- the study group 22 
2.4.1 Selection of Group I 22 
2.4.2 Description of Group I 23 
2.5 Schedule 23 
2.6 Sampling methods 27 
2.6.1 Focal samples 27 
2.6.2 Ad libitum samples 39 
2.6.3 Oestrus scans 39 
2.6.4 Dominance rank 40 
2.7 Summaries and statistical analyses 41 
3. PLAY RESULTS 46 
3.1 Introduction 46 
3.2 Results 49 
3.2.1 General play measures 49 
3.2.2 Type of play partner 59 
3.2.3 Quality of play 15 
3.2.4 Quality of play with Constant Play Partners 93 
3.3 Discussion 98 
3.3.1 Summary of results from this study 98 
3.3.2 Interpretation of results 99 
4. SOCIAL SKILLS RESULTS 102 
4.1 Introduction 102 
4.2 Results 104 
4.2.1 Solicitation of aid 104 
4.2.2 Solicitation and initiation of grooming 110 
4.2.3 Direction of grooming 118 
4.2.4 Initiation of play 123 
4.2.5 Relative success at initiating play and grooming. 128 
4.2.6 Termination of play in aggression or by interruption 131 
4.2.7 Maternal rejection and weaning tantrums 135 
4.3 Di scussion 140 
4.3.1 Summary of results from this study 140 
4.3.2 Interpretation of results 142 
5. GENEALOGY MEMBERSHIP, PLAY AND SOCIAL SKILLS 145 
5.1 Introduction 145 
5.2 Results 147 
5.2.1 Genealogy membership and play 147 
5.2.2 Genealogy membership and social skills 167 
5.3 Discussion 174 
5.3.1 Summary of results from this study 174 
5.3.2 Interpretation of results 174 
6. DOMINANCE RANK, PLAY AND SOCIAL SKILLS 
6.1 Introduction 
6.2 Results 
6.2.1 Assignation of dominance rank 
6.2.2 Relationship between dominance rank and play 
6.2.3 Social skills and dominance rank 
6.3 Discussion 
6.3.1 Summary of results from this study 
6.3.2 Interpretation of results 
7. DATE OF. BIRTH, PLAY AND SOCIAL SKILLS 
7.1 Introduction 
7.2 Results 
7.2.1 Play and date of birth 
7.2.2 Social skills and date of birth 
7.3 Discussion 
7.3.1 Summary of results from this study 
7.3.2 Interpretation of results 
8. PLAY AND SOCIAL SKILLS 
8.1 Introduction 
8.2 Results 
8.2.1 Early play and later social skills 
8.2.2 The simultaneous development of play and social skills 
8.2.3 Early social skills and later play 
8.3 Discussion 
8.3.1 Summary of results from this study 
8.3.2 Interpretation of results 
9. DISCUSSION 
9.1 Principal results from this study 































44 The Open University 
Walton Hall 
Milton Keynes h1K7 6AA 
Telephone; Milton Keynes 74066(Switchhoard) 
THE OPEN UNIVERSITY Milton Keynes 65 (Dira(t line) 
DEPARTMENT OF BIOLOGY 
17th November 1984 
Dear Mr Sullivan, 
I confirm that I am willing- that my thesis be made available 
to readers and may be photocopied, subject to the discretion 





she been Universýy 
Higher De' ee S Office 
19 NOV)984 
ABSTRACT 
The purpose of this study was to monitor the development of playful and 
socially skilled behaviours in infant rhesus monkeys (Macaca mulatta) in 
order to discover whether there was any relationship between them. 
Important factors of rhesus social organization: genetic relationship, 
dominance rank, and the long birth season, were investigated for their 
relationship to the development of playful and socially skilled 
behaviours. 
Twenty infants from one social group on Cayo Santiago, Puerto Rico, were 
observed using a focal animal sampling technique. The focal infants were 
born in the same birth season, and were all males. Observations were made 
on each infant from 9 to 79 weeks of age. Summaries of playful and skilful 
behaviours were made for three 14-week age periods: 9-22 weeks, 23-36 weeks 
and 66-79 weeks. Associations between playful and skilful behaviours were 
investigated within and between age periods. 
Play did not have a delayed effect on the development of the social 
skills measured in this study. Play was related to skills in play and 
skills in grooming within the same age period. Play was related to 
persistence in initiating play in the later age periods. Play and skills 
in grooming were competing for infants' time at 9-22 weeks. At 66-79 weeks 
high levels of play and skills in grooming occurred in the same infants. 
Early social skills in play were related to later play. This relationship 
could be accounted for by date of birth acting as a common factor. 
Dominance rank and genetic relationships were important in the 
development of play, but did not act as common factors in the development 
of playful and socially skilled behaviours. With increasing age, infants 
became more selective in their choice of play partners. Focal infants 
tended to play with monkeys of the same age, the same sex, of close genetic 
relationship, and of adjacent dominance rank, and this trend increased 
with age. 
i 
In this study, knowledge of the behaviour of infants at one age was not useful 
to predict their behaviour at a different-age. Play appears to have a few 
specific associations rather than a general association with the 
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1. INTRODUCTION 
1.1 Objectives of this study 
The principal aims of this study are to determine good definitions of 
social play and of socially skilled behaviours; and to use these 
definitions to quantify the development of social play and social skills 
in infant rhesus monkeys (Macaca mulatta) on Cayo Santiago, Puerto Rico, 
during the first two years of life. These data are used to investigate 
whether the development of play is related to the development of social 
skills. I shall refer to social play simply as play for brevity. Three 
questions regarding the possible relationships between play and social 
skills are explored. Does play affect the later development of social 
skills? Does the development of social skills affect the later development 
of play? Do play and social skills develop independently or are they 
linked to some common factor? It is possible that important features of 
rhesus social organization such as dominance rank, genetic relationships 
of group members and the long birth season may have affected the 
development of play and/or the development of social skills. The effects 
of 'dominance rank (of the focal infant and of the, mother), - genetic 
relationship with other monkeys (according to genealogy and sub-genealogy 
membership) and date of birth (birth order and time of year focal infants 
were born) are taken into account when considering the relationship 
between the development of social play and the development of social 
skills. 
1 
1.2 Definition of play 
Cheney (1978) wrote that "almost all observers of play agree that play 
is both difficult to define and easy to recognise". Given the diversity of 
definitions of play used by different researchers (eg. Chalmers 1978, 
Lancaster 1971, Owens 1975a, Symons 1978a), the latter part of Cheney's 
statement is (at best) paradoxical because different researchers view 
different behaviours as playful. In the past, there has been a distinction 
between functionalist and structuralist definitions of play (Bekoff 1976a, 
Chalmers 1984, Dolhinow and Bishop 1970, Fagen 1974, Gilmore 1966, Martin 
1984, Sutton-Smith 1971). The former definitions are related to functional 
behaviours that play most resembles eg. play-mothering (Lancaster 1971), 
play-fighting (Aldis 1975, Beatty et al 1983, Beatty"and Costello 1983, 
Symons, 1973,1974,1978a, Takahashi and Lore 1984, Thor and Holloway 1983), 
sexual play (eg. Harlow and Harlow 1961, Latta et al 1967), predatory '' 
play (Biben 1979). Structuralist definitions of play are 
related to the form of the activity such as exaggeration, re-ordering, 
repetition and fragmentation of behaviours (eg. Bekoff 1974", Cheney 1978, 
Lee 1981, Levy 1979, Loizos 1967, Meyer-Holzapfel 1956a, '1956b, 'Owens 1975a, 
Sade 1973). Martin (1984) points out that some definitions of play are in 
some sense both functionalist and structuralist. Frequently play' is 
defined as behaviours which do not apparently have an immediate function, 
but which may resemble aggressive, affiliative and/or sexual behaviour. 
Having defined play according to its lack of obvious immediate function, 
researchers often then go on to define it in structural terms eg. 
behaviours including a play face (Chalmers 1978), behaviours involving 
particular types of body orientation (Sade 1973). Chalmers (1984) argues 
that the distinction between the 'structuralist' and, 'functionalist' 
approaches to play is not a good one since it implies, that the study of 
play must either be descriptive or be concerned with the adaptive 
signficance of play. It seems reasonable that a combination of these 
approaches is, likely to yield better, understanding of playful behaviour. 
Chalmers (1984) suggests that definitional problems of play arise "from 
the mistaken belief that to define a behaviour is an end in itself rather 
than a means to an end". He suggests that the definition of play should be 
made in the context of what questions one is trying to explore. 
2 
For' the purpose of this study 'I adopt the definition of play made by 
Bekoff and Byers (1981): "Play is all motor activity performed postnatally 
that appears to be purposeless, in which motor patterns from other 
contexts may often be used in modified forms and altered temporal 
sequencing. If the activity is directed toward another living individual, 
it is called social play". Since my study is concerned with the 
development of social skills I look at social play. Not only the quantity 
of play but also the quality of play may be important with relevance to 
the development of social skills. Thus I recorded both the amount of 
social play and the quality of that play. I looked at what roles rhesus 
infants adopted: whether they directed play at others, whether , 
they 
participated in mutual play, and whether they had play directed at them by 
partners. I also recorded playful behaviours according to whether they 
involved contact or not: rough-and-tumble play as opposed to approach- 
withdrawal play, since some workers have found different types of play to 
develop at different times (Felis cattus Barrett and Bateson 1978, Papio 
anubis Chalmers 1980, Owens 1975a, Macaca mulatta Hinde and Spencer Booth 
1967, Rosenblum 1961). Bateson (1981) suggests that different types of 
play that develop at different times may have effects on different aspects 
of later development. Evidence in support of this suggestion is given by 
Caro (1981) in Felis cattus kittens regarding the relationship between 
playful and later predatory behaviour. This study is discussed in more 
detail in the next section. 
1.3 Functions of play 
Bekoff and Byers (1981) summarise possible functions of play under 
three general headings: motor skills (eg. Brownlee 1954, Fagen 1976, Fagen 
and George 1977), socialization (eg. Symons 1978a) and cognition (eg. Einon 
et al 1978, Poirier and Smith 1974). In this section I consider why play 
may be considered to have a function, and then I review what evidence there 
is already in support of such functions. 
3 
1.3.1 Evidence that play has a function 
It has commonly been asserted that play must be costly in terms of risk 
of injury during play, energy used during play and time used during play 
(eg. Coelho 1974, Fagen 1977, Fagen and George 1977, Poirier and Smith 
1974). Few studies have sought to investigate the validity of such an 
assumption. Byers (1977) found that Siberian ibex kids (Capra ibex 
sibirica) preferred to participate in locomotor play on steep terrain 
rather than on less mountainous terrain. Byers observed several kids to 
have serious falls during play. He also reported that "at least one-third, 
of the kids sustained, in play, injuries bad enough to cause temporary 
limps". However, he does not compare the number of injuries sustained 
during play with the number of injuries sustained at other times. Nor does 
he quantify how many falls occurred "on flat terrain and compare this 
number with the number of falls which occurred on sloped terrain. Byers 
suggests that the risks to kids who played on the more dangerous terrain 
were outweighed by the later benefits of having intimate knowledge of such 
terrain, and increased physical fitness caused by the' greater exercise 
obtained on the steep terrain. Coelho-(1974) calculated from human data 
(Passmore and Durnin 1955) that play constitutes one of the most 
energetically costly activities of a5 kilogram primate. Fagen-and George 
(1977) found that play behaviour of- young ponies (Equus caballus) 
accounted for two-thirds of total running exercise and 95% of all high- 
speed turns. They suggested that this -confirmed that most, exercise of 
these ponies occurred in play. By contrast, Martin (1984) measured the 
energetic cost of play to kittens (Felis cattus) and found'it to be only 
approximately 5% of daily energy expenditure, which is unlikely to 
constitute a significant energetic cost. Martin used indirect (oxygen 
consumption) calorimetry to measure energy expended during play. He 
mentions that his estimates of energy expended during play using this 
method are likely to have been underestimates since the kittens were in a 
relatively confined space, and play was therefore mild and relatively 
restrained rather than vigorous locomotor play. 
Indirect evidence for the cost of play comes from observations of 
mammals during periods of food shortage. Hall (1963) and Baldwin and 
Baldwin (1972) observed no play in wild Chacma baboons (Papio ursinus) and 
4 
squirrel monkeys (Saimiri) respectively, living under conditions of food 
shortage. Reduction in play was observed during short periods of food 
shortage for Cercopithecus aethiops (Lee 1983), Macaca mulatta (Loy 1970, 
Southwick 1967), Macaca nemestrina (Rosenblum et al 1969) and Saimiri 
(Baldwin and Baldwin 1976). Only one primate species subjected to food 
deprivation has shown no decrease in play: Macaca radiata (Rosenblum et 
al 1969). Generally, therefore, food shortage results in monkeys spending 
more time foraging, and less time in play. Similarly Biben (1979) found 
that hungry cats were less likely to play with small prey and more likely 
to kill those prey immediately than satiated cats. This decline in play 
could be due to play being too energetic, but it could also be that the 
animal did not have enough time to both forage and play. 
Although it now seems unlikely that play is essential for normal social 
development (Bekoff 1976a, Baerands-van Roon and Baerends 1979, Caro 
1980a), it seems likely, in view of its frequency across juvenile mammals 
and birds (reviewed by Fagen 1981, Welker 1961), that it is an adaptive 
behaviour. As Byers (1984) points out, it is unlikely that play performs 
the same function for all juvenile animals that play. He draws the analogy 
of scientists looking at the mammalian manus and saying its function is 
for running, because that is its function in pronghorn (Antilocapra 
americana). Of course, other animals have a manus adapted for different 
functions: for example, digging, or flight. Byers goes on to point out that 
when the ancestral therapsid manus is examined, the development of that 
manus may then easily be followed in the different mammalian orders. 
Similarly, play may be exhibited by different animals for different 
purposes. 
1.3.2 Evidence for the function of play 
Research as to possible functions of play may be categorized as 
follows: comparison of the ecology and play of different animals (eg. Fagen 
1974,1976,1977, Smith 1982, Welker 1961), captive studies offering young 
animals differing opportunities to play (eg. 'Caro 1979 , 1980a, 1980b, 
Einon and Morgan 1977, Einon et al 1978), and observational studies of 
undisturbed animals (Caro 1981a, 1981b, Chalmers and Locke-Haydon 1984, 
Levy 1979, Vincent-and Bekoff 1978). 
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(i) Cross species comparisons 
Smith (1982) reviews the literature concerning general comparisons of 
play across species. He advocates that the primary functions of play are 
to enhance fighting and predatory skills and to give physical training. He 
states that only incidentally may play promote affiliative relationships 
and/or act as a means of learning relative dominance rank. Smith argues 
that since males tend to be involved in agonistic interactions more 
frequently than females, males are more likely to need fighting skills. 
Since immature male mammals have frequently been observed to be more 
playful than female immature mammals (Caine and Mitchell 1979), play seems 
to develop fighting skills. If Smith is correct then species which live 
monogamously should have lower intraspecific competition and thus males 
should not differ from females in their playfulness. Symons (1974) points 
out that play cannot be practice of the exact communicatory methods used 
by Macaca mulatta during aggression since although rough-and-tumble play 
and approach-withdrawal play ressemble fighting, they do not utilise the 
same vocalisations or gestures that are used in aggression. Symons argues 
that play may serve to develop the strategies used during aggression, 
since it appears that 'infant rhesus try to'bite without being bitten 
during play. Smith argues against a socialization function for play since= 
many male mammals, who tend to play more, also tend to transfer out of 
their natal group at maturity. Thus any relationships they may have 
developed would be unlikely to be of use to them in their new social group 
unless those animals happened to transfer as well into the new social 
group. However, it is not inconceivable that relationships developed 
through play may be of use to young males as they become peripheralized 
from their natal troop. 
It is not clear to me why if play can be used as a method to develop 
strategies used during aggression, why it should not be used as a method of 
gaining experience in developing social relationships. Admittedly play 
behaviours resemble aggressive behaviours in the chasing and mauling 
behaviours. However*, ' it may be argued that play may, for example, invoke 
experience in the principle of reciprocity given the role reversals that 
occur during play, and which for example might be useful in a grooming 
relationship where monkeys may groom each other reciprocally. The 
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comparative approach is potentially a useful one, but it has not yielded 
any compelling explanations of the functions of animal play. 'This approach 
of comparing different species has serious problems given that even within 
a species there may be great variation in the amount of play that 
immatures of different groups show. Additionally, many different forms of 
data collection have been used which makes valid comparisons very hard to 
draw. 
(ii) Manipulative studies 
Harlow and co-workers at Wisconsin have shown the severe long-term 
effects of total social deprivation in their isolation studies of infant 
Macaca mulatta (eg. Harlow 1962, Harlow and Harlow 1961,1962,1965,1969, 
Harlow, Harlow and Hansen 1963, Harlow, Harlow and Suomi 1971, Harlow and 
McKinney 1971, Harlow and Suomi 1970). Rhesus monkeys reared in social 
isolation for the first six months of life were affected adversely 
permanently. They were abnormally fearful, exhibited uncontrolled 
aggression at times, and sexually incapable. Additionally they exhibited 
self-clasping, self-mouthing, and rocking and huddling. Suomi and Harlow 
(1971) assert that these deprivation studies prove the necessity for 
infant monkeys to play in order to develop into -normal adults. However, 
these studies did not only exclude play from the range , of, social 
experiences that the infants had, but, -also all other types of encounters 
with peers, such as social proximity, affiliative and agonistic-encounters, 
and motor activity, and so -it cannot 
be deduced that the lack of play by 
itself was what was leading to abnormal development (Bateson 1981a, Bekoff 
1976b). 
Einon et al (1978) found that when juvenile rats were allowed short 
daily periods of social contact, this reduced the effects of total 
isolation. Harlow, Harlow and Suomi (1971) found that rhesus infants 
reared as isolates and, subsequently paired with socially raised infants 
became less inept,. in social encounters. However, again, neither of these 
studies demonstrate that it is play as opposed to other social 
interactions that is responsible for the alleviation of the abnormal 
behaviours caused by social isolation. 
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Attempts have been made to deprive young mammals of play but not of 
other social interactions. Müller-Schwarze (1968) deprived two black- 
tailed deer calves (Odocoileus hemionus columbianus) of social play, but 
not of other forms of exercise. He found there to be an increase 'in the 
amount of exercise that the calves took during the play deprivation 
period. 'Chepko (1971) deprived Toggenberg goat kids (Capra hircus) of play 
using physical restraint. She found that these kids played more after the 
period of restraint was over. However, Bekoff (1976a) refers to an 
unpublished follow-up study made by Chepko where she controlled for 
"additional factors" (Bekoff 1976a, p. 168), and found no significant 
increase in subsequent play activities. Fagen (1981) points out that the 
apparent discrepancy of Müller-Schwarze's (1968) study and Chepko's (1971) 
study may be accounted for by the different ways in which they deprived 
their study animals, of play. Chepko deprived, goat kids of vigorous 
physical activity. including play, and found a subsequent increase in play, 
whereas Müller-Schwarze deprived black-tailed deer, calves of play but not 
of other forms of exercise, and found increased physical activity during 
the deprivation period, but no later increase in play. 
Caro (1980a) tested the hypothesis that object play in kittens led to 
the development and/or perfection of hunting skills in cats. He allowed 
one group of kittens to play with small moveable objects at 4, to 12 weeks 
of age, and had a control group of kittens not given such play objects. He 
then tested the hunting skill of the kittens at 6 months of age. He found 
no evidence that the kittens given extra opportunities for 'object play 
were any more skilled at hunting than the kittens from the control group. 
Caro concluded that object play seemed to have little significant effect 
on adult predatory abilities. 
A way of depriving animals of play without depriving them of the 
presence of their peers is by administering drugs to potential play 
partners to alter or reduce their playful behaviour. Einon et al (1978) 
drugged juvenile rats with chlorpromazine or amphetamine. They found that 
juvenile rats paired with these drugged rats differed from partially 
isolated rats in the direction of resembling complete isolates with 
regard to habituation'of locomotor activity and object contact in'the open 
field. They concluded that it was not simply the presence of other 
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conspecifics which is necessary for normal social development, but that 
the quality of social interactions also affects social ' development, 
However, it is still not possible to rule out the possibility of other 
differences in social experience apart from depriving the infants ''6f 
normal play experience, since the drugged animals will also have differed 
in their' responses in other social situations. 
Birch (1945) found that chimpanzees given the opportunity to play with 
sticks were subsequently able to solve the stick-as-rake problem' (joining 
two sticks together to make a longer tool), whereas prior to this play 
experience they were not able to solve this problem. 
Sylva et al (1976) carried out a similar study with human children. 
They found that children given prior play experience with sticks and 
clamps were more adept at solving the stick-as-rake problem than children 
who were either shown the principle of making a rake from sticks and 
clamps, or merely shown a clamp tightened onto, the middle of a stick. . 
(iii) Correlational studies 
A noninvasive or non-manipulatory method of investigating the 
development of play and social skills is to compare the different rates of 
playful and socially skilled behaviours of infants without manipulation 
of the opportunity to play. If the play promotes skills hypothesis is true 
then it would be predicted that animals that play most would become the 
most skilful. Of course other hypotheses could explain such a correlation: 
for example, a characteristic of an animal, such as genetic status, 
dominance rank, or date of birth, might both affect the development of play 
and the development of social skills. If significant correlations between 
play at an early age, and skills at a later age could be accounted for by 
such a characteristic of the animal, then play and skills could be 
developing independently, and only appear to be linked on account of that 
common factor. 
Vincent and Bekoff (1978) conducted a study investigating the effects 
of play on later predatory success in coyotes (Canis latrans). They found 
virtually no relationship between early play and later predatory ability 
in these animals. 
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Caro (1979,1981a) investigated the relationship between social play in 
kittens at 4 to 12 weeks of age, and predatory- ability assessed at 12 
months. There were very few significant correlations between measures of 
social play and later predatory skills (Caro 1979). There is some 
possibility that some aspects of social play become more associated with 
predation as the kittens grow up, whereas some aspects of social play 
become less associated with predation (Caro 1981a). 
Caro (1979) found that kittens who were poor predators often caught up 
with kittens that were better predators, by adulthood. Since there were few 
correlations between play measures, and later predatory ability, it may be 
that play does not affect the development- of later predatory skills in 
cats. However, the concept of equifinality (Bateson 1976) may account for 
the lack of an obvious direct relationship between play and later 
predatory skills. It may be that there are various possible routes that an 
infant may take in order to develop necessary-adult skills. One of these 
routes may include, play, but others may use other ways apart from play to 
develop adult skills. 
Chalmers and Locke-Haydon (1984) measured motor and social skills of 
captive infant marmosets (Callithrix jacchus)_, in two ways. First, they 
measured skills in the undisturbed context of the family and, second, 
during skills tests administered to the infant marmosets. The skills tests 
were designed to be more testing of skills than situations the infants 
found themselves in in the undisturbed situation. Chalmers and Locke- 
Haydon found no pattern of significant correlations between their 
measures of playful and measures of skilled behaviours in the undisturbed 
situation. However, they found a pattern of significant correlations 
between frequencies of some playful behaviours at 11-13 weeks and their 
tests of skilled behaviours at 14 weeks. They concluded that their data 
were in harmony with a hypothesis that play promotes specific skills, and 
that the effects of play do not appear to be delayed. However, their skills 
tests were also significantly correlated with non-play measures, so the 
associations they found were not unique to play. The lack of significant 
correlations between play and skills, exhibited outside test situations 
may be, because the : captive environment was too restricted, and not 
demanding enough of the infants. Clearly, a study of the development of 
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play and social skills for infant monkeys in a more natural situation, as 'l 
have undertaken in this study, is an important follow-up to their work. 
1.4 Definition of social skills 
There has been a tendency for relative dominance rank, to be equated 
with social skilfulness. The implication has been that monkeys of, high 
dominance rank are necessarily monkeys, who are skilful in social 
situations. This, probably has had greater bearing on studies of adult 
animals where researchers have considered rank in relation-to access to 
sexual partners and in relation to the numbers, sex and/or viability of 
the offspring of adult females. Results have been conflicting as to 
whether rank really is a good way of predicting access to sexual partners 
(Curie-Cohen et al-1983, Hausfater 1975, Hill in prep, Kaufmann 1965, 
Packer 1979), or -of predicting characteristics of .a monkey's offspring 
(Drickamer 1974, Gouzoules et al 1983, Simpson and Simpson 1982, Whitten 
1983). Dominance rank is inherited in rhesus monkey infants (Berman 1980b, 
Datta 1983, Sade 1967,1972). In`this study I investigate whether- dominance 
rank and social skilfulness are related but I do not use dominance rank`as 
a synonym for social skilfulness since this is not necessarily the case. 
The definition of social skills is not an easy one since social skill 
as defined by the behaviours exhibited by a monkey, must ascribe,. some 
motivation to the monkey to achieve some, object or, aim.,, Chalmers and 
Locke-Haydon (1984) defined behaviours as skilful if "they gained for the 
infant or helped it to retain a desirable resource, -location, 
interaction 
or goal, or if they helped the infant to avoid an undesirable resource, 
location, interaction or goal". I adopt this definition for the purpose of 
this study, but I specify that the behaviour must involve social 
interaction in order to qualify as social skill. For the purpose, of this 
study, I take a series of behaviours which may be socially. skilful. It is 
often possible, to argue the case that a behaviour is skilful and also that 
that same behaviour may reflect at times a lack of skill. For example, it 
may be skilful to solicit aid 
, successfully 
from, other monkeys. On the 
other hand, it may be unskilful to be in situations where aid is required. 
I look at some behaviours which I consider most likely to represent skill 
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rather than the lack of it. At the same'time, I am aware - thatthere may be 
some situations where an apparently skilful behaviour may be performed in 
an unsuitable context, and thus show a lack of skill on- the part of ' the 
animal. It would be a useful outcome of this study to be-able to suggest 
whether behaviours may reflect skill or the lack of it. 
I look at socially skilled behaviours in three ways. First, there are 
those behaviours where a monkey was obviously trying to encourage another 
monkey to behave in a certain way. For example, rhesus monkeys may- solicit 
aid (Kaplan 1977,1978; Sade 1967), grooming (Sade 1965), or play (Symons 
1978 ) from another 'monkey using distinctive gestures and vocalizations. 
The solicitee may respond by giving aid, grooming or play, or it may ignore 
or even threaten the solicitor. I consider these situations to be good 
measures of social skill in -that one monkey is obviously trying to 
influence the behaviour of another monkey, and whether the former monkey 
obtains a favourable response or not is very likely to be on account of 
that monkey's social skill. 
Second, I consider the frequency of these behaviours which monkeys are 
known to solicit. Thus I know that monkeys solicit aid and grooming' from 
other monkeys. I suggest that the number of times that infants are given 
aid, either solicited or unsolicited, may reflect, social skill on the part 
of the infants. Thus infants who are, socially skilful in other aspects of 
their social relationships may be more likely to be given aid by a partner 
either in response to a solicitation by the, infant, or, spontaneously by 
the partner. Of course, it may reflect a lack of social skill on the part 
of the monkey to get into a situation where it needs aid in the. first 
place. I also consider grooming in this manner. Grooming between monkeys 
which occurs without prior solicitation may reflect previously exerted 
social skill. I look at the total amount of grooming that infants had, and 
the total amount of grooming which was with the infants' mothers. I also 
look at the directionality of grooming. Whether a monkey grooms or is 
groomed by other monkeys may reflect social skill. It may be that it is 
advantageous to receive much grooming, but also it may be good to have 
balanced grooming relationships where each monkey grooms the other 
approximately the same amount (Seyfarth 1976,1977). Dunbar and Sharman 
(1984) point out that social grooming may not simply be altruistic as a 
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result of kin selection (Kurland 1977, Dawkins 1976). They found that 
social time tends to be conserved in the face of increasing demand for 
feeding time at the expense of resting time for two genera of Old World 
monkeys. They suggest that this information may be accounted for either if 
the altruistic costs of grooming are trivial or if grooming confers an 
advantage such as the formation and maintenance of alliances which 
outweighs its cost. 
The third way I, consider social skills is-in terms of behaviours which 
may reflect a lack of social skill. For example, I look at skilfulness 
within play. Play between monkeys may terminate prematurely in aggression 
between those monkeys, or by interruption from another non-playing monkey. 
Termination in aggression occurs when, one partner apparently bites 
another-, too hard. Another way that play is terminated prematurely is when 
another monkey comes and interrupts monkeys already playing. Interruption 
mayýtake the-form of a monkey coming to two playing monkeys and replacing 
one of those monkeys. Interruption also occurs when playing monkeys avoid 
another monkey not playing with them. For example, an adult male, walking 
through a play group may interrupt the play. These two -measures of 
premature termination of play may measure-different aspects of social 
skill. The termination of play in aggression may measure the skill or lack 
of skill with which monkeys communicate or metacommunicate. Generally play 
is considered to involve metacommunication (Altmann 1962, Bateson 1956, 
Bekoff 1972,1975, but see Symons 1978 ), the message being that although 
acts, such as biting, may appear aggressive, the fact that they are given 
with a play face means that they are not given for the purpose of hurting 
the partner in aggression, but with the purpose of interacting playfully. 
When this breaks down, there are various possible explanations: 
misinterpretation may have occurred with a monkey who submitted during 
play, misinterpreting a playful gesture as aggression; or the play 
'aggressor' may have intended to hurt its play partner; or `the play 
'aggressor' may have hurt its play partner unintentionally. A high 
frequency of playful interactions prematurely ending in aggression may 
reflect lack of skill at playing by one or both of the playing individuals. 
Play which is interrupted by a third party is not the same as this since it 
is not due to a breakdown between monkeys playing, but is due to the 
external factor of another monkey disturbing or altering the course of an 
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interaction either passively or actively. It may measure the skill with 
which infants decide on where to play. Evaluation of the social 
environment may be important in such decisions. 
Infant rhesus monkeys initially spend most of their time with their 
mothers. The relationship with the mother provides a context for using 
social skills. Rhesus monkey mothers are initially responsible for the 
maintenance of contact with, and proximity to, their infants, but as the 
infants get older, it is the infants who are primarily responsible for 
maintaining contact with, and proximity to, their mothers (Hinde and 
Spencer-Booth 1967, Berman 1980a). Mothers increasingly reject their 
infants (prevent them from making contact) as the infants get older. The 
frequency with which mothers reject their infants may reflect the fact 
that the infant is choosing the wrong moment to try to make contact with 
the mother (Hinde and Simpson 1975). Thus I used the number of rejections 
by the mother in this study as a potential measure of lack of social skill 
on the part of the infant. Of course, it is possible that the mother may be 
characteristically a very rejecting mother (Hinde and Simpson 1975), and 
this measure may reflect the mother's lack of caring rather than the 
infant's lack of ability to gauge suitable situations to suckle or 
otherwise interact with the mother. 
At approximately the time that mothers wean their infants, rhesus 
infants begin to have tantrums (Hinde and Spencer-Boothe 1967). Tantrums 
involve vocalizations known as geckering (Rowell and Hinde 1962) and may 
involve violent physical gestures. Tantrums appear to reflect the 
frustration of the infant, -for example in not being able to obtain as much 
attention from the mother as it would like. The frequency of tantrums may 
reflect a lack of social skill by the infant in obtaining what it wants or 
needs. Thus I use the number of tantrums given by the infants as a 
potential measure of lack of social skill. Again, it must be noted that 
tantrums may also reflect a lack of skill on the part of the mother in her 
care of the infants. Thus an infant might be very skilled in its 
interactions with its mother, but she might not respond appropriately, and 
thus her infant might have many tantrums, despite its social skill. 
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1.5 This study, and the layout of this report 
In this study I watched 20 free-ranging infant rhesus monkeys on Cayo 
Santiago, Puerto Rico from 9 to 79 weeks of age. I recorded their playful 
and socially skilled behaviours as defined above. In Chapter 2, I describe 
in detail the study site, animals and methods. In Chapters 3 and 4, I show 
how playful and skilful behaviours developed in the infants during this 
study. In Chapters 5,6 and 7, I investigate whether genealogy membership, 
dominance rank and birth order of the focal infants were common factors 
affecting the development of playful and socially skilled behaviours. In 
Chapter 8I investigate whether the development of play and social skills 
were related. In Chapter 9I summarise the results of this study, and 
discuss their relevance to current and future research. 
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2. STUDY SITE, ANIMALS AND METHODS 
2.1 The Study Site - Cayo Santiago 
Cayo Santiago is a small (15 hectare), L-shaped, island which lies one 
kilometre off the south-east coast of 'Puerto, Rico, in the West Indies, at 
18°09' N and 65°44W (Figure 2.1 and Figure 2.2). Figure 2.3 -shows,. a map of 
Cayo Santiago. There are two hills; the lower of 
, 
the two is, on the short 
arm of the L to the north-east, and reaches to about 51 metres"above sea 
level. This short arm is known as the Small Cay and is divided-from the 
rest of the island by a narrow, sandy isthmus. The long arm of the, L, known 
as the Big Cay, has a hill approximately 104 metres above sea level on the 
southern part. Both hills have scrub-covered cliffs which lead down to a 
rocky coastline. Various types of vegetation (surveyed by Lauer 1976 and 
Garcia Moll unpub. manusc. ) are distributed over the island. On the north 
and north-west coast there is mangrove swamp which grades into a coconut 
plantation through the central area. The hills are covered with open 
woodland. Fauna indigenous to the island include birds (eg., brown pelicans, 
terns, sandpipers and -frigate birds), rats, lizards (surveyed by'Heatwole, 
, Sade and Hildreth 1963) and crabs. The crab population includes-hermiC 
crabs, fiddler crabs and large land crabs. 
Since 1938 the island has housed a large colony-of rhesus macaques. 
This colony was set up by CR Carpenter in response to the-,. need for 
breeding colonies of-these monkeys outside India both to provide monkeys 
for biomedical-research in the laboratory and to provide ä population on 
which, biomedical and behavioural research could be conducted in situ 
(Carpenter 1940). 400 monkeys were released onto Cayo Santiago in 1938. 
They were trapped from different parts of India, and the only genealogical 
links known at this time were for mothers and their newborn infants. 
Shortly after release onto the island the monkeys banded into two groups, 
known as Group A and Group B. They had approximate territories covering 
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Figure 2.1 
Map to show the position of Puerto Rico in relation to North and 
South America and the Caribbean Islands. 
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Figure 2.2 
Map to show the position of Cayo Santiago in relation to 
Puerto Rico. ATLANTIC0 CEAN 
Figure 2.3 
Map of Cayo Santiago. 
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the Small Cay and the Big Cay respectively. Since then the population has 
fluctuated in size. 150 animals were recorded after World War II when the 
animals had been unprovisioned and there had been some removals for 
biomedical research. In 1956 S Altmann (Altmann 1962) instituted an 
important annual trapping routine in which the birthcrop of the preceding 
year was trapped and given identifying tattoos and ear notches. Blood 
samples could be taken at this time if required. Groups A and B have 
fissioned many times over (Missakian 1973a, 1973b, Chepko-Sade and Sade 
1979, Figure 2.4), and some of these groups have been removed. The last 
major cull was completed in 1972 when groups E, H, A and K were removed 
leaving groups F, L, J and 1(Sade et al, 1976). Since then the only removals 
have been of moribund animals. Group F has fissioned twice since 1972 with 
first Group M and subsequently Group 0 splitting off from the main body of 
Group F (Chepko-Sade and Sade 1979). 
Further details on the origin and history of the colony may be obtained 
from Frontera (1958), Koford (1963), Lauer (1976), and Rawlins (1979). 
2.2 The monkey colony on Cayo Santiago 
At the beginning of this study in January 1981 there was a total of 792 
monkeys on the island. At the. end of the study in September 1982 there were 
1027 monkeys on the island. There were six social groups: F, I, J, L, M and 0. 
The size of the groups ranged from 68 to 226 in 1981 and from 82 to 262 in 
1982. Group L spent most of its time on the Small Cay whereas the other 
groups spent most time on the Big Cay. This situation changes in the 
breeding season when all groups exhibit much greater mobility over the 
island (Lauer 1980). The breeding season lasts approximately six months; 
from July to December with mating activity peaking in August and 
September. Conaway and Koford (1965) recorded most intensive breeding in 
September and October, but the breeding season appears to have been 
getting slightly earlier every year (Rawlins pers. comm. ). There is a 
corresponding birth season from January to June with most births occurring 
in February and March, gestation time being 168 days, with a standard 
deviation of about five days (Stolte 1978). 
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Figure 2.4 
History of the social groups at Cayo Santiago (from Chepko- 
Sade and Sade 1979). Years are given at the top. 
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History of social groups ý`ý. 
The vegetation on Cayo Santiago would have been insufficient to support 
the foraging needs of this large colony of monkeys, and so provisioning 
with commercial monkey chow has been adopted. This extra food was 
generally distributed every morning into food bins in the three food 
corrals (Figure 2.3). Exceptions occurred on some weekends and holidays 
when a double quantity was put out on the previous-'day. The monkeys 
competed for this resource, and there was generally much inter-group and 
intra-group aggression around the food corrals after distribution of this 
food. Records of inter-group displacements at the food corral may be used 
to show a linear inter-group dominance hierarchy for the five groups on 
the Big Cay: group j, groups F and I, group H, group 0 were in order of 
decreasing dominance (Hill pers. comm. ). 
2.3 Advantages of Cayo Santiago as a study site 
Cayo Santiago was selected as a study site for this project since it 
provided a very good compromise between the laboratory and wild situations 
and because it provided a virtually unique combination of -features 
essential to enable the study tobe effectively carried out; 
1. The monkeys are relatively accessible compared with in the wild. Since 
the monkeys are constrained by the limits of the island, there is only a 
small, area which needs to be searched in order to locate them. This enables 
observers to maximise the amount of time spent obtaining data relative to 
the amount of time spent searching for monkeys to observe. 
2. Observability is high compared with many field situations. The monkeys 
are habituated to observation by visiting scientists, and it is possible 
to walk very close without disturbing them. 
3. There is a unique historical data base. The records include information 
on births, deaths and immigration to and emigration from social groups. 
4. The animals are readily identifiable with individual tattoos which are 
two or , 
three figure alphanumerics. The tattoos are on the chest and the 
inside left lower leg. Ear-notches provide supplementary identification 
aids. 
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5. The island is easily accessible by boat. Generally it is possible to 
find any social group within half an hour of arrival. 
6. The groups on Cayo formed freely (Missakian`1973a, 1973b, Sade 
et al 
1976, Chepko-Sade and Sade 1979). This contrasts with the situation in the 
laboratory where composition of groups must be determined by' the 
researcher. 
7. There is a non-invasive policy on Cayo., Monkeys are only removed when 
moribund. 
2.4 Group I- The Study Group 
2.4.1 Selection of Group I 
Group I was selected since I had observed-Group 
'I 
previously (Scanlon 
unpub. manusc. ) which meant that I was already familiar with the group and 
so needed to spend less of the study period familiarising myself with the 
monkeys. There was a possibility that several social groups from Cayo 
would be removed after commencement of the study, and Group I was one of 
the groups which was less likely to be removed. In fact no group removals 
were made during the study. The group was middle-ranking with respect to 
other groups, which aided with finding the group and individual animals, 
since the lower-ranking groups, especially group 0, tended to be harder to 
locate, spending more time on the cliffs in dense vegetation. More time 
could thus be spent in focal animal observation time whereas observation 
of a lower-ranking group might have meant more time spent searching for 
monkeys. There was a second observer, David Hill, who worked on group I 
from February 1981 to May 1982. He was studying the social behaviour of the 
adult males, and it was considered that it would be useful to be able to 
complement our information. Developmental studies of infants (Berman 1978) 
and of two-year-old males (Colvin 1982) were carried out on this group, 
and it was considered that useful comparisons might subsequently be drawn 
with their data. 
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2.4.2 Description of Group I 
Group I was one of the larger groups on the island with 160 monkeys in 
January 1981 at the beginning of the study, increasing to 230 in September 
1982 at the end of -the study. 
Adult males and 'females were regarded as 
forming separate linear dominance hierarchies with 9L as alpha male and WE 
as alpha female. Most adult males were non-natal, with varying lengths of 
tenure in the group, although the alpha male, 9L, was in fact natal and the 
younger brother of WE, the alpha female. Females came from three 
matrilines, 091, DM, and 116 (Figure 2.5). Group I spent most of its time on 
the Big Cay, and was generally to be found near the Upper Corral (Figure 
2.3) at the top of the Big Cay. However, these monkeys were observed to 
spend time on other parts of the Big Cay. For example, for a period they 
were regularly to be found in the morning on the side of the Big Cay next 
to the isthmus on the northern coast. During the mating season some of 
these monkeys were occasionally observed on the Small Cay. During the 
course of the study a subgroup formed from a kin group of females and 
their offspring from the lower ranking part of the 091 genealogy, and five 
adult males, who fell in rank with formation of this sub-group (Hill, 
pers. comm. ) 
2.5 Schedule 
January to February 1981 were spent in Puerto Rico in preparation for 
the study. Ready identification of the animals was learned using their 
tattoos and ear notches as aids, as well as distinctive marks such as scars 
or coloration. The behaviours of the animals were observed and decisions 
were made as to how to record them. Sample check sheets were tried out, and 
amended for ease of recording, -appropriateness of data and computer 
compatibility of check sheets. 
'Dummy' data were taken on the focal infants so that ,I could practise 
taking samples, and for the monkeys to habituate to being observed. 
Observation was then commenced on 7th March 1981. My activities included 
searching for the focal group, searching for individual focal monkeys, and 
taking focal samples, ad libitum data and oestrus scans. No observations 
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Figure 2.5 
Genealogies of Group I. (Sex, of animal denoted by m"= male and female. 
Year of birth is shown at the top of each genealogy. Asterisks denote 
focal infants. Horizontal lines link siblTngs, vertical lines link mothers 
and their Infants. Only animals living at the beginning of the study 
are listed, except for females who show how other living monkeys are 
related, and a 'd' after their tattoo alphanumeric denotes that they 
had died before 1981. ) 
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Figure 2.5b Genealogy 091 
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were made in January 1982 due to the annual trapping of the previous year's 
birthcrop for tattooing, ear-notching 
, 
and blood sampling. Trapping 
disrupts the monkeys so, when observations recommenced in February 1982, 
the animals were rehabituated by taking further 'dummy' samples. 
Observations were then made from 10th March 1982 to 15th October 1982. 
Approximately 1200 hours were spent on the island. 619 hours 30 minutes of 
focal animal data are presented in this study. 
2.6 Sampling methods 
Sampling methods used were focal and ad libitum techniques (Altmann 
1974). 
2.6.1 Focal samples 
Focal infants 
The focal animals were the first twenty male infants born into Group I 
in the 1980/1981 birth season (Table 2.1). Males only were sampled so as 
not to add an extra variable into the study, especially since it is already 
known that the sexes do differ with male juveniles generally playing more 
than female juvenile rhesus (reviewed by Caine and Mitchell 1979). It 
seemed likely that any association between the development of play and 
social skills would be more likely to be detected in males than in females 
since there would`be more play data for the males. In addition it may be 
that play is more important to those animals who play more frequently 
(males in this case). It has been suggested that play is especially 
important to males since it provides an opportunity for them to practise 
fighting skills (Symons 1978 ) which they may need as adults to acquire or 
maintain rank in the social groups to which they transfer. Females, on the 
other hand, do not transfer, and generally acquire the rank immediately 
below their mothers (Sade 1967, Berman 1980b, Datta 1983) with adult female 
siblings ranking inversely with age (Sade 1972, Datta 1983). Since adult 
females' dominance rank is relatively stable compared with that of adult 
males, fighting skills may be of less importance to adult females. 
Moreover, it seems that aid by close female relatives is important in the 
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Table 2.1 
Dates of birth, tattoo numbers, and genealogies and sub- 
genealogies of focal infants. 
(1) Alphanumerics tattooed on focal infants in January 1982. 
(2) Dates of birth of focal infants (738's infant died 
before tattooing, and is referred to as i738). 
(3) Dates of birth of focal infants according to a Julian 
Calendar. 
(4) Tattoo numbers of mothers of focal infants. 
(5) Names of oldest common female ancestors in genealogies of 
focal infants. 
(6) Names of oldest common female ancestors in sub-genealogies 
of focal infants. 
(1) (2) (3) (4) (5) (6)' 
C53 31.12.80 0 678 116 470 
D38 5.1.81 5 676 091 WE 
D11 13.1.81 13 -803 116 CS 
C61 23.1.81 23 604 091 3R 
C56 23.1.81 23 470 116 470 
C54 24.1.81 24 501 116 CS ' 
D10 25.1.81 25 745 091 3R 
.ý 
D53 26.1.81 26 233 116 NU 
C59 29.1.81 29 498 091 WE 
C99 4.2.81 35. 674 091 WE 
D58 6.2.81 37 262 DM DM 
D26 7.2.81 38 500 091 AA 
C60 8.2.81 39% 851 091 WE 
D55 12.2.81 43 798 116 NU 
D08 12.2.81 43 584 091 WE 
C98 22.2.81 53 530 091 AA 
C52 26.2.81 57 829 DM -DM -. I 
i738 20.3.81 79 
. 
738 091 WE 
D52 -28.3.81 87 -869 116 470 
D03 24.4.81 114 585 091 WD 
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acquisition of rank by female adolescents rather than the fighting 
abilities of the female adolescents (Berman 1980b, Datta 1983). 
Adult females, 851 and 738, the mothers of two of the focal infants, 
died during the study on 13th August 1981 and 24th November 1981 
respectively. 851's infant was 26 weeks old and 738's infant was 35 weeks 
old at the time of their mothers' deaths. 738's infant was presumed dead 
after he disappeared at the end of November, within a week of his mother's 
death, but 851's infant, C60, survived. 
Scheduling of focal samples 
Focal infants were sampled from 9 weeks to 36 weeks, and then from 66 to 
79 weeks of age. 9 weeks of age was a good time to start infant focal 
samples since at this age infants begin to spend less.. time on their 
mothers and more time exploring their environment. They begin to interact 
increasingly with other monkeys, especially playfully with their peers 
(Hinde, Rowell and Spencer Booth 1964, Berman 1980b). Samples had to be 
terminated from 37 to 65 weeks in order to allow for the interruption of 
the January trapping. Since there was a four month period between the 
births of the first and last focal infants, because focal sampling was 
organised by age, and because of the time spent rehabituating the monkeys, 
the interruption of the January trapping caused a gap in the samples for 
each individual focal infant of 28 weeks, not of 4 weeks. 
An alternative to organising samples by age would have been to organise 
samples by calendar date. Thus samples could have been,., commenced 
simultaneously, and this could have controlled for any environmental 
effects (Lee 1983, Levy 1979) or meshing of behaviours between infants 
(Cheney 1978). Lee suggested that the association she found between low 
rainfall and low levels of play was due to there being less food available 
during arid periods, and thus the infant vervets (Cercopithecus aethiops) 
that she observed spent more time foraging and less time in play during 
periods of low rainfall. Since the Cayo monkeys are regularly provisioned 
this seasonal effect was considered not to be of such importance to them. 
Levy (1979) looked at the relationship between time spent in play and both 
quantity of rainfall, and reproductive season of Macaca mulatta on Cayo 
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Santiago. However, her data are contradictory. I discuss her data, and her 
interpretation of them, in more detail in Chapter 7. Cheney (1978) showed 
that the infant baboons (Papio cynocephalus) that she observed in the 
Mountain Zebra National Park, South Africa, tended to play at relatively 
similar rates during the same calendar month, rather than during the same 
four-week age period. This effect was not observed for the Cayo monkeys 
(Figure 2.6), no difference being detected between the range of rates of 
play analysed in four-week periods according to calendar month or age for 
the same twenty infants. The interquartile ranges for the data analysed by 
the calendar ranged from 3.7 to 5.35 and that for the same data analysed 
according to age of the focal infant from 2.9 to 6.5 (Figure 2.6). Since 
neither'analysis resulted in interquartile ranges which were consistently 
less than the other analysis, there is no evidence for the synchronizing 
of play between infants that Cheney observed. This supports Cheney's 
hypothesis that the effect that she observed may have been due to the 
small size of the social group. 
Duration of focal sample 
A focal sample time of 15 minutes was chosen so that each focal animal 
could be sampled several times a week. Each focal sample contained two 
types of data. 
(i) Social interactions 
Records of any social interactions were made as they occurred in order 
to record the frequency . of social 
interactions and the frequency of 
components of social interactions. Definitions of social behaviours 
recorded are as follows: 
A social incident was defined as an event where one monkey directed 
behaviour at another. The identity of the initiator of the incident, the 
identity of the monkey at whom the behaviour was directed and the type of 
behaviour eg. grooming, playful, were recorded. 
A social interaction comprised a series of social incidents separated in 
time by 10 seconds or less. Interactions could include a series of 
different types of behaviours and could be with a series of different 
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Figure 2.6 
Percentage time spent in play according to (a) calendar or 
according to (b) age. Medians and interquartile ranges for 20 
infants over four-week time periods. Numbers at the top of the 
lines connecting the 25th and 75th percentiles are the 
interquartile ranges.. 
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Contact. One monkey sat with or on another partner. 
Make contact. One monkey sat down with, picked up or moved onto another, 
monkey. 
Break contact. One monkey stopped sitting with, let go of, or moved off 
another monkey. 
(b) Grooming Behaviours 
Social grooming. One monkey passed its fingers through the fur of another, 
sometimes appearing to remove detritus and/or small invertebrates. Social 
grooming could be mutual. 
Spontaneous initiation of grooming. One monkey groomed another, the latter 
not having solicited the former to do so. 
Solicitation of- grooming. One monkey stretched out in front of another, 
sometimes catching hold of a hand as if to encourage the monkey to start 
grooming. Solicitation was considered successful if the partner started to 
groom the solicitor, and unsuccessful if it did not. 
(c) Playful Behaviours 
Play. The behaviour between two partners of any behaviours involving a 
playface (Van Hooff 1967) and any others which involved non-aggressive, 
agonistic-type behaviours such. as chasing and mauling (Chalmers 1978). 
Initiation of play* , One partner started playing with another. Play was 
considered to be successfully initiated if the partner allowed play to 
occur, and not if it did not. A ritualized play solicitation gesture may be 
used to initiate play (Symons 1978 ). 
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Play Components 
Play maul. One or both partners 'grappled with and/or play bit another 
partner. Play mauling could be directed by one partner at another or 
mutual with both partners directing this play at each other. 
Play chase. One monkey chased a partner in a non-aggressive manner. The 
partner who was chased was referred to as play fleeing. Play chasing could 
be mutual when monkeys play-chased each other, for example around a tree. 
Game. Play between partners on lianas, around buildings, or dive-bombing 
into pools of water. 
Play mount. When a monkey mounted another using a play face, or during a 
series of the above play components then the mount was classified as 
playful. 
Termination of Play 
a) In aggression. A playful interactions between two or more monkeys that 
became agonistic. 
b) By 'interruption. "A playful interaction between two or more monkeys 
terminated on account of the behaviour of a non-playing monkey. 
(d) Agonistic Behaviours 
These definitions of agonistic behaviour are based on those made by Sade 
(1967), where detailed descriptions of these behaviours are given. 
Dominant behaviours 
Threat. A monkey head-bobbed, or threat-grunted at a partner. 
Displace. A monkey took the place of another monkey. 
Submissive behaviours 
Fear Grin. " A monkey drew its lips away from its teeth, sometimes 
accompanied by geckers or screams (Van Hooff 1967). 
Cower. A monkey drew its body away, or turned its head away from another 
monkey. 
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Avoid. A monkey moved away from another monkey as a result of the latter 
approaching or passing close by. 
Flee. A monkey ran away from another monkey. w 
Receipt and solicitation of aid 
Aid was given by one monkey to another when the latter was being 
threatened or attacked. Aid took the form of threatening or attacking the 
attacking monkey. Aid could be given either unsolicited or in response to 
solicitation (see below). 
Solicitation of aid occurred when a monkey looked at the monkey from whom 
it was requesting aid, and then threatened the monkey against-whom it was 
requesting the aid. Also when an attacked infant vocalised and, for 
example, its mother came to the rescue, she was defined as having responded 
to the infant's request for aid. 
(e) Resource Competition 
Displace from food or drink resource. As for displace (see above). The 
partner who was displaced was referred to as having avoided the displacer 
at the resource. 
(f) Proximity 
Proximity. Two monkeys were less than one metre apart. Proximity was not 
considered necessarily to be interactive. 
Approach. A monkey crossed the one metre boundary coming nearer toward 
another monkey, and spending at least three seconds in proximity to that 
monkey. 
Leave. Reverse of approach (see above). 
Approaches and leaves were not recorded when the monkeys were in the food 
corral or less than five metres from a drinking fountain, since in these 
situations the monkeys may have been specifically approaching the food or 
drink resource rather than a social partner. 
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(ii) Instantaneous scan sampling 
In addition to recording social interactions as they occurred, an 
instantaneous scan was made every minute. This was made in order to 
provide a background of the infant's activity budget and social 
environment. The gap of one minute was selected as a compromise between 
keeping enough time to observe and record the infants' social interactions 
and the need to have enough scans to be able to obtain realistic summaries 
from them. A longer period between scans would have reduced the 
probability of picking up short, infrequent behaviours such as play. The 
social and the non-social behaviour of the infant, the spatial relation 
between the infant and his mother, and the spatial relation to resources 
such as drinking fountains and food hoppers were recorded. Records made 
for instantaneous scans are as follows: 
(a) Activity of focal infant 




(iv) Interacting (social behaviour which 
is not grooming, play or aggression, 
such as hugging or being carried). 





(b) Distance from the mother 
(i) Infant in contact, being nursed or grooming with his 
mother. 
(ii) Infant not in contact, but less than 60 cm from his 
mother. 
(iii) Infant more than 60 cm and less than 2m from his 
mother. 
(iv) Infant more than 2'm and less than 5m from his 
mother. 
(v) Infant more than 5m from his mother. 
(c) Relation to food and water resources 
Food Corral. The focal infant'was within the boundaries of the food corral. 
Water resources. The focal infant was less than five metres from a 
drinking fountain or other source of water such as a rain puddle. 
Distribution of samples over the day 
Preliminary informal observation of the monkeys on Cayo suggested that 
they were more active in the first half of the morning, and during the 
latter part of the afternoon, often travelling and feeding during this 
time. During the middle of the day, the adult monkeys tended to rest and 
groom. It appeared that infants and juveniles could be involved in playful 
interactions throughout the day, often forming play groups while the 
adults were resting. Since it was not known whether any part of the day was 
likely to be of greater significance than any other part, samples were 
deliberately distributed over the entire day. The day was divided into 
five time zones approximating to subjectively estimated general group 
activity, and a set number of samples were taken for each infant during 
each time zone over a four-week period (Table 2.11). Three samples were 
obtained on each animal per week, giving twelve 15-minute samples per four 




Time zones for sampling monkeys and number of samples assigned to 
each time zone. 
Time period General activity of monkeys No. of samples in 
each time period 
per 4 weeks-- 
7- 9 active and feeding 2 
9- 11 active and feeding 3 
11'- 14 resting and grooming 2 
14 - 16 resting and grooming 3 
16 - 18 active 2 
38 
Search Time 
Since it was sometimes difficult to find the assigned infant, a search 
time of five minutes was adopted as a compromise between using a random 
order schedule and maximising the number of samples obtained. If the first 
monkey was not found within five minutes, the search was made for the next 
monkey specified in the observation schedule, in addition to the present 
one. This process was continued until an infant being searched for was 
found. 
2.6.2 Ad libitum samples 
Ad libitum data of social interactions between any Group I members were 
taken- in order to obtain a picture of the group as ýa whole. Grooming 
interactions were recorded to, obtain an idea of friendly associations 
between the monkeys. -Records were also made of the results of agonistic 
interactions in order to construct and maintain an up-to-date dominance 
hierarchy for the whole group. Definitions of dominant and submissive 
behaviours were as for the focal sample interaction data. A monkey was 
considered to be subordinate - to another if it directed any submissive 
gesture at that monkey. Thus if one monkey threatened another, and the 
latter showed a submissive gesture such as cowering, gecking, or 
fear grinning, then the monkey that threatened was considered to be the 
dominant one. In the situation where a monkey threatened another monkey, 
and that monkey made no submissive response then -the dominance 
relationship between the monkeys was considered to be unclear. In an 
interaction involving competition for a resource such as a piece of monkey 
chow the criterion remained that the monkey who made a submissive gesture 
was the 'subordinate' even if that monkey gained the resource. 
2.6.3 Oestrus scans 
During the course of the mating season an oestrus scan was taken on 
days when other observations were made in order to discover whether the 
mothers and kin of infants were in oestrus or not, since this may have 
affected their relations with the focal infants. Oestrus records, in order 
of importance in determining the female's oestrus status, were made as 
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follows: - 
1. Vaginal plug 
2. Female mounted by male: (i) Series mount 
(ii) Single mount., 
3. a) Female follows or followed by adult male. 
b) Female continually` sitting with'adult-male. 
2.6.4 Dominance rank 
Rhesus. infants and juveniles have been shown to acquire the dominance 
rank of their mothers (Sade 1967,1972, Berman 1980b, Datta 1983, Loy and 
Loy 1974). Berman (1980b) found that even before rhesus infants had fully 
acquired the, rank of their mothers with respect, to their infant peers, 
infants of higher-ranking mothers tended to receive fewer threats than 
infants of lower-ranking mothers. Colvin (1983b) found that juvenile males 
from low-ranking lineages tended to emigrate from their, natal group 
earlier than those from high-ranking lineages. Colvin also looked at the 
relative rank of individuals within their cohorts (RRCs) in relation to 
the age of first group transfer. He found that males with lower RRCs 
transferred group earlier than those with higher RRCs. Since lineage rank 
and dominance rank are acquired through the mother, it can be seen that it 
was important to determine the relative dominance relationships between 
the mothers of infants in this study, and to discover whether the focal 
infant - infant peer dominance hierarchy followed that predicted by the 
mothers' relative ranks. Relative dominance rank was ascertained by 
looking at the outcome of agonistic interactions with regard, to which 
partner displayed a submissive gesture or behaviours as described earlier 
in this chapter (Sections 2.6.1 and 2.6.2). These data are presented in 
Chapter 6 with the results of correlations between infant dominance rank 
and rates of behaviours or frequency of interactions with particular 
classes of partner. 
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2.7 Summaries and statistical analyses 
The social interaction data were typed from the original checksheets 
onto an Apple II microcomputer. Summaries of frequencies of particular 
behaviours and partners for particular behaviours were then obtained. 
The summaries were made in three fourteen-week age periods: 9-22 weeks, 
23-36 weeks, and 66-79 weeks. 738's infant had died by 66 weeks, and so 
there were data for only 19 infants for this age period, whereas there were 
data for all 20 infants in the first two age periods. During each 14-week 
age period, 42 focal animal samples, totalling 10 hours 30 minutes, were 
collected for each infant (except 738 in the final age period as explained 
above). Fourteen weeks was chosen as a time interval since initial 
summaries showed that the most important behaviours with regard to this 
study were very infrequent. This study' was "primarily concerned with the 
development of socially skilled behaviours, and so it was important that 
measures of social skill were sufficiently frequent to enable meaningful 
analysis to be made. Not only was it necessary to ensure that the frequency 
of types of interactions such as solicitation of aid, grooming and play 
were sufficient, but also that subsections of particular types of 
behaviours such as successful or unsuccessful solicitation of aid, 
grooming or play were high enough to enable meaningful analysis. For 
example, the median frequencies of successful initiation or solicitation 
of play made by the focal infant alt 9-22-weeks, 23-36 weeks and 66-79 weeks were 
i4, '26 and 11 respectively. If the data were analysed in four-week rather than 
fourteen-week periods then the medians would be in the region of 2 and 4, 
which is too low to detect differences between the focal infants at 
different ages. The amount of time spent in play, measured as the 
percentage of all instantaneous scans where the infant was playing shows 
that analysis over a fourteen-week age period shows a similar pattern to 
analyses over four-week periods (Figure 2.7). The median is more centrally 
situated and the range of variation is smaller for the longer age periods 
compared with the shorter age periods which suggests that the additional 
data are more useful for measuring the way most infants behaved and how 
far they varied. Further support for this decision to analyse in 14-week 
age periods was obtained by calculating correlation coefficients for the 
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Figure 2.7 
Percentage time spent in play, analysed for different periods of 
time. Medians and interquartile ranges are given for each age 
period for 20 infants in 1981 and 19 infants in 1982. 
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time spent in play by focal infants in adjacent age periods. Four-week, 
eight-week and 14-week age periods were tested- in this manner. No 
significant correlations were found between the 9 adjacent four-week 
periods or the three adjacent eight-week periods. >However a significant 
correlation was found between the two adjacent 14-week- ge, periods in 1981 
(rs=0.45, P<0.05) which suggests that the animals were showing behavioural 
consistencies over consecutive 14-week periods which they-did not-show for 
shorter age periods, and so the longer age period was considered to be, of 
greater potential biological significance. 
Mainframe computers were then used for inputing data, for statistical 
analysis using the Statistical Package for the Social Sciences (Nie et al 
1975). Nonparametric statistics (Siegel 1956) were generally used throughout 
since they make fewer assumptions about the underlying distribution of the 
data. 
The Wilcoxon matched-pairs signed-ranks test was used to establish whether 
there were age changes in particular behaviours. For example, this test was 
used to find out whether the focal infants spent more or less time in play 
at 9 to 22 weeks, than at 23 to 36 weeks. This test was used-for all the 
focal infants and for infants grouped according to their genealogy. --. 
The Mann-Whitney U-test was used to establish whether a subgroup of the 
focal infant sample showed different frequencies of behaviours to another 
subgroup. Genealogy membership was looked at in this way. For example I 
used the Mann-Whitney test to establish whether focal infants from 
genealogy 091 spent a significantly different amount of time in play 
compared with focal infants from genealogy 116. ft, 
The Spearman rank correlation coefficient, rs, was used to establish 
whether the ranked frequencies of a behaviour in one age period correlated 
significantly with the ranked frequencies of a behaviour in another age 
period. For example, I used this correlation coefficient to find out 
whether focal infants who spent much time in play at 9 to 22 weeks 
relative to the other focal infants, also spent much time in play at 23 to 
36 weeks relative to the other focal infants. The Spearman rank 
correlation coefficient was also used to test whether one variable, such 
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as the relative dominance rank of the focal infants, correlated with the 
frequency of a particular behaviour at a certain age period. The Pearson 
product-moment correlation coefficient, r, was used to test for 
significant correlations in frequencies of behaviours in particular age 
periods with the Julian date of birth (date of birth measured in days from 
the beginning of the year). This more powerful parametric test was 
appropriate since the question was whether date of birth and not simply 
birth order was associated with frequencies of behaviours in particular 
age periods. For all correlations, I inspected scattergrams for evidence 
of a linear relationship and a fair degree of scatter in both sets of 
variables, in order to ensure that it was reasonable to calculate 
correlation coefficients. 
In all cases the Null Hypothesis was tested against a non-directional 
Alternative Hypothesis; and so two-tailed tests were used in all cases. The , 
conventions adopted in the text for denoting significance levels are: P'> 
0.05 not significant (NS), 0.05 >= P>0.01 *, 0.01 >= P>0.001 **, 0.001 >- P 
In interpreting correlations, I consider the significance of the 
correlations, and also whether significant correlations occur in patterns. 
Correlations which are highly significant (and thus. which have ,a very.. low 
probability of having occurred due to chance under a null hypothesis of no 
correlation) are considered to be likely to be biologically meaningful. 
Significant correlations which occur in regular fashion such as where all 
three,. play measures for focal infants at one age period correlate 
significantly and, for example, positively with, a social skills measure at 
the same, or at a different-age period, are considered to form a pattern 
which may be interpreted biologically. The reason for looking for 
'patterns' is to avoid trying to interprete correlations which-are 
significant due to a Type 1 error. 
.ý 
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3. PLAY RESULTS 
3.1 Introduction 
In this chapter I analyse the data concerning playful behaviours. The 
purpose is to examine the quantity and quality of playful behaviours and 
the types of play partners of the focal infants. These results are then 
used in, subsequent chapters to investigate the possible relationships of 
play with social skills, genealogy membership, dominance rank and birth 
dates of the focal infants. 
In the first section I examine three general measures of play: the time 
spent in play, the number of incidents including play, and the number of 
play partners. I look at age changes in each of these measures. For 
example, did infants spend more, less or a similar amount of time in play 
at 23-36 weeks or at 66-79 weeks than at 9-22 weeks? Each infant was then 
ranked relative to the other focal infants for the frequency of each play 
measure at-each age period. I calculated correlation coefficients between 
these ranked frequencies of each measure of play at different ages. These 
calculations were made, in order to discover whether focal infants behaved 
consistently (relative to the other focal infants) for each general play 
measure during the different age periods. I,, also calculated the 
correlation coefficients between different measures of play at the same 
age period. The purpose -in 
this case was to, ascertain whether the 
different measures were related and, if so, how they were related. For 
example, a focal infant who spent much time in play relative to the other 
focal infants might also have had relatively many play partners, or he 
might have played with the same number of partners for a longer period, 
compared with infants who spent less time in play. 
In the second section I look at the types of monkeys with whom focal 
infants played. Play partners are classified according to age and sex. I 
examine whether focal infants showed any tendency to play with monkeys of 
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particular age- and/or sex- classes. I also examine whether any 
preferences that ,I 
detected , in focal infants 
for., play partners of 
particular age or sex were shown for all age periods at which the focal 
infants were observed. This enabled me to find out whether focal infants 
showed similar play partner preferences as has been found in 'other 
studies. Male infant monkeys have been found to'play relatively frequently 
with other males (Macaca mulatta; ' Levy 1979; Papio anubis, Owens 1975a), 
and to play relatively frequently with peers (Papio cynocephalus, Cheney 
1978; Macaca'mulatta, review by Caine and Mitchell 1979, Loy and Loy 1974, 
Symons 1978 ). 
I look at whether any focal infants played in all three age periods 
with any of their play partners. I specify that such play partners must 
have been involved in at least five, playful interactions during each age 
period with the focal infant to qualify as, what I call Constant Play 
Partners. I make this criterion in order to be sure that the monkey was a 
significant play partner to the focal infant. I look at the age and sex of 
these Constant Play Partners in order to discover whether such partners 
generally came from particular age- or sex- classes. I also look at, the sex 
of the peers with whom focal infants had the highest number of playful 
interactions. I call these play partners Favourite Peer Play Partners. 
In the third section I examine the quality of play, firstly in terms. of 
direction of play: whether infants directed play at others (playmauling, 
playchasing and playmounting by the focal infant of his partner), whether 
they were involved in reciprocal- play (mutual playbiting and mutual 
playchasing between focal infants and their partners), or had play 
directed at them (playmauling, playchasing andplaymounting of the focal 
infant by his partner). Symons (1978 ) suggested that infant and juvenile 
rhesus try to bite without being bitten during rough-and-tumble play. He 
also suggested that they try to be 'on-top' rather than 'on-bottom' during 
play. Levy (1979) found that play between immature rhesus became more 
asymmetric with increasing age. I suggest that monkeys may also try to 
chase rather than be chased during play. I examine directionality of play 
for combined scores of rough-and-tumble and approach-withdrawal play for 
the above reason. I look at age changes in the directionality of play. For 
example, did infants direct more play as they matured? I calculated 
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correlation coefficients between the same variables at different age 
periods to see whether infants were consistently ranked with respect to 
each other in the extent to which they achieved these goals. 
The second way I look at the quality of play is in terms of contact or 
the lack of it. Chalmers (1978) suggested that different types of play 
showed differing -ontogenies in young baboons (Papio anubis). For example, 
in his study, locomotor activities peaked between 16 and 20 weeks, mouthing 
and wrestling only beginning to be shown at this age, and peaking rather 
later. I call playful behaviours involving contact (playmauling, 
playmounting) rough-and-tumble play, and playful behaviours not involving 
contact (playchasing) approach-withdrawal play. The number of playful 
incidents which were rough-and-tumble, and the number which were approach- 
withdrawal play"are examined for change with age. I also examined whether 
there was any relationship between the relative number of playful 
incidents which were rough-and-tumble play to the number of playful 
incidents which were approach-withdrawal"play for the focal infants 
within the same age period. Did infants who had many incidents of rough- 
and-tumble play also have many incidents of approach-withdrawal play? 
Owens (1975a) showed that there were differences in the quality of play 
exhibited between Papio anubis juveniles of the same and of different ages 
and sexes. I performed similar analyses for the quality of play between 
focal infants'and their Constant Play Partners in order to determine 
whether the quality of play between focal infants and Constant Play 
Partners from the same and from different age-sex classes differed. 
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3.2 Results 
3.2.1 General Play Measures 
1. Time spent in Play 
(a) Time spent in play by all infants at different ages 
(Figure 3.1, Table 3.1). 
The percentage of the time sampled that infants spent in play (which I 
'refer to as the time spent in play for brevity) was obtained from the 
number of instantaneous scans where the infant was involved in play as a 
percentage of the total number of instantaneous scans made (672 scans 
during each 14-week period). The time spent in play during the first year 
of life was very similar in the first and second age periods (9-22 weeks 
and 23 to 36 weeks) but there was a significant drop in play in the second 
year of life (66-79 weeks). 
(b) Consistency of time spent in play by each infant 
relative to all infants (Table 3.11). 
I calculated the correlation coefficients for the time spent in play by 
the focal infants during different age periods. This measure was 
significantly positively correlated-over the first two age periods, but 
correlations were not significant between the third age period and either 
of the first two age periods. Thus infants who played frequently at 9-22 
weeks also played frequently in the adjacent age period at 23-36 weeks but 
not necessarily at 66-79 weeks. This suggests there was a short-term 
association between the amount of time spent in play at different ages, 
but not a longer-term association (the third age period started 29 weeks 
after the end of the second age period). 
2. Number of playful interactions 
In Chapter 2 an interaction was defined for the purposes of this study 
as beginning on any occasion when a monkey directed behaviour toward 
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Figure 3.1 
Time in Play 
0 
The time spent in play at different age periods (medians and 
interquartile ranges). The number of infants for this analysis (N) for 








9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
age (weeks) 
Table 3. I 
Wilcoxon matched-pairs tests (z values) between the percentage of time 
sampled spent in play by the focal infants at different age periods. The 
number of infants for which the analysis was done (N) is given under the z 
values. 
23-36 wks 66-79 wks 
9-22 wks -0.80 NS -2.94 ** 
N=20 N=19 
23-36 wks - -2.265 
N=19 
Conventions used for significance throughout are: 
P>0.05 NS 
0.05 >P>0.01 
0.01 >P>0.001 ** 
0.001 >P *** 
Table 3. II 
Spearman rank correlation coefficients (rs) for the time spent in play, at 
different age periods. Age periods are given in weeks. -The number of 
infants for which this analysis was performed (N) is shown under the 
coefficient. 
23-36 wks 66-79 wks 
9-22 wks 0.50 * 0.44 NS 
N=20 N=19 
23-36 wks - 0.15 NS 
N=19 
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another. It was considered to have ended if no behaviour had been directed 
between the focal infant and a social partner for ten seconds or longer. An 
interaction may have contained one or more playful incidents: a playful 
incident being any of the playful behaviours such as playmauling or 
playchasing defined in Chapter 2. In this measure of play, interactions 
including any number of playful incidents were scored once. These are 
referred to subsequently as 'playful interactions'. 
(a) Number of playful interactions for all infants at 
different ages (Figure 3.2, Table 3.111) 
The number of playful interactions showed a significant increase from 
9-22 weeks to 23-36 weeks, but did not change significantly from 23-36 
weeks to 66-79 weeks. This pattern differs to that shown for the time spent 
in play. 
(b) Consistency of the number of playful interactions 
at different ages for each focal infant relative 
to the other focal infants (Table 3. IV). 
I calculated correlation coefficients between the numbers of playful 
interactions that monkeys had during different age periods. There were no 
significant correlations between the numbers of playful interactions 
performed by individuals over the different age periods. Thus monkeys who 
were involved in many playful interactions during one age period were not 
necessarily involved in many playful interactions during another age 
period. These results contrast with the results concerning the time spent 
playing where there was a significant positive correlation between the 
time spent playing at 9-22 weeks with the time spent playing at 23-36 
weeks. 
3. Number of play partners 
The number of play partners that the infants had during each age period 
was calculated by scoring each monkey with whom the focal infant played 
successfully at least once. Thus an individual who solicited play or was 
solicited fpr play unsuccessfully, and who never engaged in any other play 
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Figure 3.2 
The number of Dlavful interactions 
The' number of playful interactions at different age periods (medians and 
interquartile ranges). The number of infants for this analysis (N) for 












9-22 wks 23-36 wks 66-79 wks 




Wilcoxon matched-pairs tests (z values) between the number of playful 
interactions at different age periods. Age periods are given in weeks. The 
number of infants for which this analysis was performed (N) is shown under 
the z value. 
9-22 wks 
23-36 wks 









Spearman rank correlation coefficients (rs) between the number of playful 
interactions for focal infants at different age periods. Age periods are 
given in weeks. The number of infants for which this analysis was 
performed (N) is shown under the coefficient. 
23-36 wks 66-79 wks 
9-22 wks 0.31 NS -0.12 NS 
N-20 N=19 
23-36 wks - 0.04 NS 
N=19 
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with the focal infant was not scored. 
(a) The number of play partners for all infants at 
different ages (Figure 3.3, Table 3. V). 
The number of play partners that focal infants had at 9-22 weeks did 
not differ significantly from the number of play partners that focal 
infants had at 23-36 weeks. However, there'was'-a significant drop in the 
number of play partners that focal infants had at 23-36 weeks to' that at 
66-79 weeks. This is a similar pattern to that shown for the time spent in 
play, but different from that shown for the number of playful interactions. 
(b) Consistency of the number of play partners at 
different ages for each focal infant relative 
to other focal infants (Table 3. VI). 
I calculated correlation coefficients between the number of play 
partners that focal infants had during the three age periods. The number 
of play partners which each focal infant had in each age period did not 
correlate with the number that that infant had in any other age period 
relative to all focal infants. Thus infants with many play partners in one 
age period did not necessarily have many play partners in another age 
period. 
4. Relationship between the number of play partners, 
the time spent in play and the frequency of 
playful interactions. 
I calculated the correlation coefficients between the time spent in 
play by focal infants and the number of playful interactions that focal 
infants had within the same age period (Table 3. VII). In all three age 
periods these two measures were significantly positively correlated. Thus 
focal infants who spent much time in play also had many playful 
interactions. The difference in the pattern of the time spent in play and 
the number of playful interactions at different ages did not affect the 
correlation of the rank orders of the different variables within age 
periods since it is the ranks of the values of the variables and not the 
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Figure 3.3 
The number of play partners 
The number of play partners at different age periods (medians and 
interquartile ranges). The number of infants for this analysis (N) for 






9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
- age (weeks) 
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Table 3. V 
Wilcoxon matched-pairs tests (z values) for the number of different play 
partners at different age periods for all focal infants. Age periods are 
given in weeks. The number of infants for which this analysis was 
performed (N) is shown under the z value. 
9-22 wks 
23-36 wks 









Spearman rank correlation coefficients (rs) for the number of play 
partners at different age periods. Age periods are given in weeks. The 
number of infants for which this analysis was performed (N) is shown under 
the coefficient. 
23-36 wks 66-79 wks 
9-22 wks 0.35 NS -0.05 NS 
Spearman rank correlation coefficients (rs) for the time spent in play and 
the number of playful interactions at the same age periods. Age periods are 
given in weeks. The number of infants for which this analysis was 
performed (N) is shown under the coefficient. 
9-22 wks 23-36 wks 66-79 wks 
0.58 ** 0.84 ** 0.77 ** 
N=20 N=20 N=19 
Table 3. VIII 
Spearman rank correlations coefficients (rs) for the number of play 
partners and (a) the time spent in play, and (b) the number of playful 
interactions, at the same age periods. Age periods are given in weeks. The 
number of infants for which this analysis was performed (N) is shown under 
the age in weeks. 
(a) Time spent in play 
(b) Number of 
playful interactions 
Number of play partners 
9-22 wks 23-36 wks 50-61 wks 
0.47 * 0.62 ** 0.65 
N=20 N-20 N-19 
0.58 ** 0.68 ** 0.60 ** 
N-20 N=20 N-19 
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absolute values which are being considered. 
I calculated the correlation coefficients between the numbers of play 
partners that the focal infants had with the time spent in play, within the 
same age periods (Table 3. VIII (a)). In all three age periods the 
correlations between the number of play partners and the time spent in 
play were positive and significant. Thus infants who had many play 
partners also spent much time in play. 
Similarly, I calculated the correlation coefficients between the number 
of play partners that the focal infants had with the number of playful 
interactions that the focal infants had within the same age periods (Table 
3. VIII (b)). Again, in all three age periods, the correlations between the 
number of play partners and the number of playful interactions were 
significant and positive. Thus infants who had many play partners also had 
many playful interactions. 
3.2.2 Type of Play Partner 
In this section I examine in more detail the types of partner with whom 
the focal infants played. Play partners are analysed by age and by sex in 
order to ascertain whether particular classes of partner were played with 
more frequently than others. I look at the number of play partners, and the 
number of playful interactions with play partners of different age and 
sex. The number of play partners which focal infants had from particular 
age- and/or sex- classes is scored in the same way as for all play 
partners (Section 3 of 3.2.1). The number of playful interactions with play 
partners of particular age- and/or sex- classes, is the sum of the number 
of playful interactions (defined in Section 2 of 3.2.1) with each play 
partner of that age- and/or sex- class. 
1. Age of play partner (Figure 3.4, Table 3. I%) 
At all ages, for both the number of play partners and the number of 
playful interactions with play partners, focal infants played most with 
peers. In the first year of life (9-22 weeks, and 23-36 weeks), the greater 
the difference in age between the focal infant and older monkeys, the less 
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Figure 3.4 
Age of Play Partners 
The age of play partners during different age periods 
(medians and interquartile ranges). The ages of play partners 
are shown in years along the horizontal axis, the youngest 
animals being on the left and the oldest on the right. The 
numbers of play partners from each age-class are shown in the 
left-hand graphs, and the numbers of playful interactions with 
each age-class of partner are shown in the right hand graphs. 
Ages of focal infants are given in weeks, with the youngest 
age being the two graphs on the top of the page, and the oldest 
age being the two graphs at the bottom of the page. The 
numbers of available partners from each age-class with whom 
the infants could play at each age is shown beneath the 
relevant age of play partner. This is expressed in some cases 
as a range since the group composition changed during the 
year, with births, deaths and group changes occurring. 
Number of vla 
Partners 










Age of partner: <1 1234 >4 age (yra) 
No. available partners: 27-35 29 19 18 12-15 72-80 
(2) 23-36 weeks 
15 r 
Ir 
41 1234 >4 age (yrs) 
27-33 29 19 18 12-15 72-80 
: 00 11 










Age CC partner: : (1 1234 >4 age (yrs) (1 1234 >4 age (yrs) 
No. available partners: 27-33 29 19 18 12-15 72-80 27-35 29 19 18 12-15 72-80 
60 










0 "ý---ý .0 
Age of partners <1 12345 >5 as* (7*a) 
No. available partners: 38-40 33 28 19 22-23 13-14 78-78 
(1 12345 )5 . `. (yrs) 
38-40 33 28 19 22-23 13-14 76-78 
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Number of playful 
interactions with 
play partners 
Table 3. IX 
Age-Classes of Play partners 
Wilcoxon matched-pairs tests (z values) for (a) the number of play partners from 
different age-classes, and (b) the number of playful interactions with play partners 
of different age-classes at the same age periods. For example the z values in the top 
loft corner of the table show that focal infants had significantly more play partners 
and more playful interactions with play partners of the same age as themselves than 
with play partners one year older than themselves. The age of the play partner 
increases from left to right: the year of birth is shown and the number of years 
older than the focal infants is shown below. The number of focal infants for this 
analysis (N) is shown under their age in weeks. 
(1) 9-22 weeks 
N-20 
Year of birth of play partner and relative age to 
foca l infants 
1980 1979 1978 1977 1976 and 
before 
1 year 2 years 3 years 4 years >4 years 
older older older older older 
Pear play partners: 
(a) no. play partners -3.92 *** -3.92 *** -3.92 *** -3.92 *** -3.92 *** 
(b) no. playful interactions -1.92 * -3.88 *** -3.92 *** -3.92 ++* -3.92 *+* 
Play partners one year older than focal in fants: 
(a) noo play partners -3.82 *** -3.82 +** -3.82 *** -3.92 *** 
(b) no. playful interactions -3.86 *** -3.92 *** -3.83 *** -3.92 **+ 
Play partners two years older than focal i nfants: 
(a) no. play partners - -0.41 NS -2.86 e* -3.41 *** 
(b) no. playful interactions -0.52 NS -2.07 * -3.41 *** 
Play partners three years older than focal infant: 
(a) no. play partners -2.70 ** -2.90 ** 
(b) no. playful interactions -1.75 NS -2.65 e* 
Play partners four years older than focal infants: 
(a) no. play partners -0.76 NS 
(b) no. playful interactions -0.97 NS 
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Table 3. IX (cont'd) 
(2) 23-36 weeks 
N-20 
Year of birth of play partner and relative age to 
focal infants 
1980 1979 1978 1977 1976 and 
before 
1 year 2 years 3 years 4 years >4 years 
older older older older older 
Peer play partners: 
(a) no. play partners -3.60 *** -3.82 *** -3.92 *** -3.92 *** -3.92 *** (b) no. playful interactions -3.73 *** -3.82 *** -3.92 *** -3.92 *** -3.92 *** 
Play partners one year older than focal infants: 
(a) no. play partners -3.81 *** -3.92 *** -3.92 *** -3.92 *** (b) no. playful interactions -3.92 *** -3.92 *** -3.82 *** -3.92 *** 
Play partners two years older than focal infants: 
(a) noo play partners -3.46 *** -3.39 *** -3.62 *** (b) no. playful interactions -3.02 *** -2.70 ** -3.42 *** 
Play partners three years olde r than focal infants: 
(a) no. play partners 
(b) l -0.05 
NS -1.27 NS no, p ayful interactions -0.78 N9 -1.27 IS 
Play partners four years older than focal infants: 




Date of birth of play partner and relative age to 
focal infants 
1981 1980 1979 1978 1977 1976 and 
before 
peer 1 year 2 years 3 years 4 years >4 years 
older older older older 
Play partners one year younger than focal infants 
(a) no. play partners -3.82 *** -3.57 *** -1.36 NS -3.82 *** -3.82 *** -3.72 *r* (b) no. playful interactions -3.62 *** -2.25 * -0.73 NS -3.82 *** -3.82 *** -3.82 *** 
Peer play partners 
(a) no. play partners -3.46 *** -3.82 *** -3.82 *** -3.82 *** -3.82 *** (b) no. playful interactions -3.03 ** -3.82 *** -3.82 *** -3.82 *** -3.82 *** 
Play partners one year older than focal infants: 
(a) no. play partners -3.31 *** -3.72 *** -3.82 *** -3.82 *** (b) no. playful interactions -3.18 *** -3_a2 *** -a » *.. 1 e, ... 
(a) no. play partners 
(b) no. playful interactions 
Play partners three years older than focal infants; 
(a) no. play partners 
(b) no. playful interactions 
Play partners four years or more older than focal infants: 
(a) no. play partners 
(b) no. playful interactions 
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-3.62 *** -3.62 *** -3.62 *** 
-3.72 *** -3.42 *** -3.30 *** 
-0.94 KS -0.28 NS 




often play occurred between them. In the second year of life (66-79 weeks), 
when there were new infants available as play partners, the focal animals 
seldom played with them. These results are not due to the availability of 
partners for play since, for example, there were 72 to 80 adults, and 27 to 
35 peers available for play in the first year of the lives of the focal 
infants, yet there was much play with peers and virtually none with adults. 
Furthermore, although in their first year of life there were similar 
numbers of peers and monkeys one year older available to focal infants 
(27-35 and 29 respectively), focal infants' play partners and playful 
interactions were predominantly with peers rather than older monkeys. 
During the second year of the lives of the focal infants there were more 
infants one year junior to them than there were peers. However, focal 
infants had fewer infant play partners and fewer playful interactions with 
their juniors than they did with monkeys of their own age. 
2. Sex of play partner (Figure 3.5, Table 3. X) 
(a) The number of male play partners and the number 
of playful interactions with male partners 
(Figure 3.5, Table 3. X (i)). 
The number of male play partners and the number of playful interactions 
with male play partners' increased significantly from 9-22 weeks to 23-36 
weeks remaining stable at 66-79 weeks. The median number of male play 
partners at 66-79 weeks was closer to the median number of male play 
partners at 23-36 weeks, than to the median number of male play partners at 
9-22 weeks, although the difference between the number of male play 
partners at 9-22 weeks and 66-79 weeks is not statistically significant. 
However, the number of playful interactions with male play partners at 66- 
79 weeks is significantly different from the number at 9-22 weeks, and so 
it seems reasonable to draw the above conclusion from these results. 
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Figure 3.5 
Sex of Play Partners 
The sex of play partners during different age periods 
(medians and interquartile ranges). Sex of play partner is 
shown along the horizontal axis, males on the left and females 
on the right. The numbers of play partners are shown in the 
left-hand graphs and the number of playful interactions with 
each sex of play partner are shown in the right-hand graphs. 
Age of focal infants is given in weeks, with the youngest age 
being the two graphs on the top of the page, and the oldest age 
being the two graphs at the bottom of the page. The numbers of 
available partners from each sex-class with whom the infants 
could play at each age is shown in brackets beneath the 
relevant sex of play partner. This is expressed in some cases 
as a range since the group composition changed during the 
year, with births, deaths, and group changes occurring. 
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Table 3. X 
Sex of play partners 
Wilcoxon matched-pairs tests (a values) for (a) the number of play partners and 
(b) the number of playful interactions with (i) males. and (Ii) females at 
different age periods, and (iii) males and females during the same age periods. The 
age of the focal infant is shown in weeks. The number of focal infants for which 
these tests were effected (N) is shown under the a values. 
(1) Male play partners 
23-36 wks 66-79 wks 
9-22 wks (a) no. play partners -2.67 ** -1.35 NS 
(b) no. playful interactions -3.715 *** -3.27 *** 
N-20 N-19 
23-36 wks (a) no. play partners -1.40 NS 
(b) no. playful interactions -0.805 NS 
N-19 
(ii) Female play partners 
23-36 wks 66-79 wks 
9-22 wks (a) no. play partners -0.57 NS -3.26 *** 
(b) no. playful interactions -0.19 NS -3.42 *** 
N-20 N-19 
23-36 wks (a) no. play partners -3.16 ** 
(b) no. playful interactions -3.00 
N-19 
(iii) Hale and female play partners 
Age of Focal Infante 
(a) Number of play 
partners 
(b) Number of playful 
interactions 
9-23 wks 23-36 aka 66-79 wk. 
-1.473 -3.48 -3.72 
ý rrr rrr 
-0.97 -3.88 -3.78 
"rr rrr 
N-20 N-20 N-19 
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(b) The number of female play partners and the number of 
playful interactions with female play partners 
(Figure 3.5, Table 3. X (ii)). 
The number of female play partners and the number of playful 
interactions with female play partners, remained similar at 9-22 weeks and 
23-36 weeks, but fell at 66-79 weeks. 
(c) The relative number of male play partners and female 
play partners, and the relative number of playful 
interactions with males and with females (Figure 3.5, 
Table 3. X (iii)). 
At 9-22 weeks there was no difference in the number of play partners 
and the number of playful interactions with play partners of different 
sex. At 23-36 weeks and 66-79 weeks there were more male than female 
partners and more playful interactions with male play partners than with 
female play partners. At 23-36 weeks this was due to an increase in the 
number of male play partners and the number of playful interactions with 
males, and at 66-79 weeks additionally to a decrease in the number of 
female play partners and the number of playful interactions with females. 
3. Age-sex class of play partners 
Figure 3.6 and Table 3. XI show that the focal infants played much with male 
peers and little with female peers in all age periods. The number of female 
play partners one year older than the focal infants was high in the 
youngest age period, and this also corresponded to the fact that there 
were more females than males of that age in the group. However, the number 
of play partners one year older than the focal infants and the number of 
playful interactions with female partners decreased from 9-22 weeks to 23- 
36 weeks, remaining low at 66-79 weeks (Table 3. XII). At 66-79 weeks there 
was no significant difference between the number of female play partners 
one year older than the focal infants, and the number of male play partners 
one year older than the focal infants. Nor, at 66-79 weeks, was there any 
significant difference between the number of playful interactions with 
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Age-sex class of play partners 
The age-sex class of play partners during different age 
periods (medians and interquartile ranges). Age-class of play 
partner is shown along the horizontal axis. Closed circles 
represent the median number of play partners or playful 
interactions for male partners, and open circles the medians 
for female partners. The numbers of play partners are shown in 
the left-hand graphs and the numbers of playful interactions 
with each class of partner are shown in the right-hand graphs. 
Age of focal infants is given in weeks, with the youngest age 
being the two graphs on the top of the page, and the oldest age 
being the two graphs at the bottom of the page. The number of 
available partners from each age-sex class with whom the 
infants could play at each age is shown beneath the age class. 
This is expressed in some cases as a range since the group 
composition changed during the year, with births, deaths, and 
group changes occurring. 
Number of play 
partners 
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18-23 9 11 6-10 6-9 35-43 
9-12 20 8 12 6-7 36-38 
Table 3. XI 
Age-sex class of Play Partner 
Wilcoxon matched-pairs tests (a values) for (a) the number of play partners, and (b) 
the number of playful interactions with play partners of different age-sex classes, 
within the same age periods. The age of the focal infant is shown in weeks. The 
number of focal infants for which these tests were effected (N) is shown under the 
age in weeks. Age of play partner increases from left to right, and from the top of 
the page to the bottom of the page. 
(1) 9-22 weeks 
N-20 
Female Kale Female Male Female 
peer 1 yr' 1 yr 2 yrs 2 yrs 
older older older older 
Male peer play partners: 
(a) Number of play -3.86 *** -3.92 **+ -3.72 *e* -3.92 *++ -3.92 *** 
partners 
(b) Number of playful -3.77 *** -3.92 **+ -1.94 e -3.92 *** -3.92 *** 
interactions 
Female peer play partners: 
(a) Number of play -1.09 NS -2.96 *** -2.585 ** -3.30 *+* 
partners 
(b) Number of playful -0.44 6S -3.09 ** -1.49 NS -2.10 * 
Male play partners one year older t han focal infants: 
(a) Number of play -3.42 *** -1.76 NS -2.39 * 
partners 
(b) Number of playful -2.80 ** -1.68 NS -2.10 * 
interactions 
Female play partners one year older than focal infants$ 
(a) Number of play -3.82 *** -3.83 *** 
partners 
(b) Number of playful -3.92 *** -3.78 e** 
Hale play partners two years older than focal infants: 
(a) Number of play -0.31 N5 
partners 
(b) Number of playful -0.13 NS 
interactions 
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Table 3. %I (cont'd) 
(2) 23-36 weeks 
N-20 
Female Male Female Male Female 
peer 1 yr 1 yr 2 yrs 2 yrs 
older older older older Male peer play partner: 
(a) Number of play -3.92 *** -3.92 *** -3.86 *** -3.92 *** -3.92 *** 
partners 
(b) Number of playful -3.92 *** -3.92 *** -3.81 *** -3.82 *** -3.92 *** interactions 
Female peer play partners; 
(a) Number of play -0.82 NS -3.09 ** -1.02 NS -2.11 * 
partners 
(b) Number of playful -1.44 NS -2.90 ** -1.57 P -1.95 * interactions 
Male play partners one year older than focal infants: 
(a) Number of play -2.68 ** -2.07 * -2.81 ** 
partners 
(b) Number of playful -3.78 *** -2.275 * -2.62 ** interactions 
Female play partners one year olde r than focal infants: 
(a) Number of play -3.70 e** -3.72 e** 
partners 
(b) Number of playful -3.86 *** -3.715 *** interactions 
Male play partners two-years older than focal infants; 
(a) Number of play -1.29 NS 
partners 
(b) Number of playful -0.34 NS interactions 
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Table 3. XI (cont'd) 
(3) 66-79 weeks 
N-19 
Female Male Female Male Female Male Female 
1 yr peer peer 1 yr 1 yr 2 yrs 2 yrs 
younger older oler older older 
Male play partners one year younger than focal infant: 
(a) Number of play -0.36 NS -3.82 *** -1.16 NS -2.935 ** -1.99 * -1.87 NS -1.07 NS 
partners 
(b) Number of playful -0.41 NS -3.48 *** -1.14 NS -1.68 NS -0.93 NS -0.33 NS -1.72 NS 
Interactions 
Female play partners one year younger than focal infants: 
(a) Number of play -3.82 *** -1.74 NS -2.76 ** -3.00 ** -2.48 * -0.36 NS 
partners 
(b) Number of playful -3.82 *** -0.10 NS -2.37 * -2.635 ** -0.6y NS -1.04 NS 
interactions 
Male peer play partners: 
(a) Number of play -3.82 *** -3.82 *** -3.62 *** -3.82 *** -3.82 *** 
partners 
(b) Number of playful -3.82 *** -3.64 *** -3.72 *** -3.82 *** -3.82 *** 
interactions 
Female peer play partners: 
(a) Number of play -2.78 ** -1.50 NS -0.41 NS -2.17 * 
partners 
(b) Number ofplayful -3.29 *** -1.99 * -1.25 NS -1.70 NS 
interactions 
Male play partners one year older t han focal infants: 
(a) Number of play -0.31 NS -1.50 NS -3.24 *** 
partners 
(b) Number of playful -1.20 NS -1.35 NS -3.66 *** 
interactions 
Female play partners one year older than focal infant.: 
(a) Number of play -1.33 NS -3.28 *** 
partners 
(b) Number of playful -1.37 NS -3.40 *** 
interactions 
Male play partners two years older than focal infants: 
(a) Number of play -3.06 ** 
partners 
(b) Number of playful -2.65 ** 
interactions 
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Table 3. XIl 
Wilcoxon matched-pairs tests (z values) for (a) the number of play partners, and 
(b) the number of playful interactions with play partners of different age-sex 
classes, at different age periods. The age of the focal infants is shown along 
the top. The number of the focal infants for which these tests were effected (N) 
is shown under the age in weeks. Age of play partner increases from top to 
bottom of the table. 
Age of focal infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
N-20 N-19 N-19 
Male peer play partners: 
(a) no. play partners -1.87 NS -0.88 NS -2.60 ** 
(b) no. playful interactions -3.64 *** -1.55 NS -2.22 * 
Female peer play partners: 
(a) no. play partners -0.34 NS -2.17 * -1.81 NS 
(b) no. playful interactions -0.78 NS -1.08 NS -2.72 ** 
Male play partners one year older than focal infants: 
(a) no. play partners -2.30 * -2.10 * -0.27 NS 
(b) no. playful interactions -1.85 NS -1.85 NS -0.83 NS 
Female play partners one year older than focal infants: 
(a) no. play partners -0.33 NS -3.18 *** -3.12 ** 
(b) no. playful interactions -0.61 NS -3.52 ++* -3.14 ** 
Male play partners two years older than focal infants: 
(a) no. play partners -1.99 * -2.33 * -0.66 NS 
(b) no. playful interactions -1.26 NS -2.06 * -1.93 * 
Female play partners two year s older than focal infants: 
(a) no. play partners -1.54 NS 0.00 NS -1.96 * 
(b) no. playful interactions -1.40 NS -1.22 NS -1.84 NS 
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female play partners one year older than the focal infants and the number 
of playful interactions with male partners one year older than the focal 
infants. Thus focal infants played most frequently with male peers 
throughout the study, and a significant amount with females one year older 
than themselves at 9-22 weeks and 23-36 weeks. 
4. Constant Play Partners (Table 3. XIII) 
Some play partners were played with by a focal infant during all age 
periods. I set a criterion for a significant amount of play with a play 
partner as the focal infant having at least five playful interactions 
during the age period with that play partner. Those play partners with 
whom focal infants played in more than five playful interactions in each 
of the three age periods are referred to as Constant Play Partners. 
11 focal infants out of the 19 infants observed for the whole study 
period had at least one Constant Play Partner. 18 Constant Play 
Partnership dyads were involved. These partners were generally peers or 
one year older than the focal infant. There were slightly fewer female 
than male Constant Play Partners both absolutely and in relation to the 
number of available females and males. Only male peers, but both male and 
female older juveniles were Constant Play Partners. 
5. Favourite Peer Play Partners (Table 3. XIV) 
I defined the Favourite Peer Play Partner as the peer play partner with 
whom a focal infant had the highest number of playful interactions. Table 
3. XIV shows that virtually all Favourite Peer Play Partners were male. 
Although, in the group, there were fewer female peers (11) than male peers 
(22), the number of female Favourite Peer Play Partners would have been 
greater if no discrimination had been occurring between males and females. 
3.2.3 Quality of Play 
I analyse the quality of play in two ways. First, I look at the 
direction of play, and second, I look at contact in play. For both analyses 
I look at age changes in the number of incidents of the different types of 
play. I look to see whether focal infants were consistent relative to each 
75 
Table 3. XIII 
Age-sex classes of Constant Play Partners 
(1) Number of dyads involving a focal infant and a Constant 
Play Partner. 
(2) The number of available monkeys in the age-sex class. 
(3) The percentage of available partners who were Constant 
Play Partners: 
(3) _ (1) x 100 
(2) 
Male Partner Female Partner 
partner age peer lyr 2yr Total peer lyr 2yr Total 
(1) no. dyads 930 12 0516 
(2) no. available 22 9 11 42 11 19 8 38 
monkeys _ 
(3) Percentage 41 33 0 29 0 26 12.5 16 
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Table 3. XIV 
The identity of the Favourite Peer Play Partner (FPPP) of each focal 
infant at each age period. The number of playful interactions (no. ) with 
each Favourite Peer Play Partner is specified alongside the identity of 
that partner. The sex of the Favourite Peer Play Partner is specified 
using 'm to denote male partners, and 'f' to denote female play partners. 
Focal infant FPPP no. sex FPPP no. sex FPPP no. sex 
C53 C56 24 m C56 37 m D52 16 m 
D38 C59 5 m C97 14 f C59 22 m 
D11 D10 16 m C54 10 m D25 7 m 
C61 C98 2 m D10 12 m D10 8 m 
C97 2 f 
D10 2 m 
D58 2 m 
C56 C53 29 m C53 30 m D52 28 m 
C54 C53 8 m D11 12 m D52 6 m 
1)10 D11 28 m D55 17 m C61 22 m 
D53 C56 8 m D55 20 m D71 15 m 
C59 D38 15 m D38 12 m D38 19 m 
C99 C98 10 m D08 19 m D08 10 m 
D58 C52 11 m C52 57 m C52 11 m 
D26 1738 7 m C98 19 m C98 8 m 
D38 7 m 
C60 1738 8 m C99 12 m C99 18 m 
D08 C98 8 m C99 20 m C99 19 m 
D55 D11 5 m C56 14 m D71 9 m 
C98 D38 6 m D26 17 m C61' 5 m 
C52 D58 22 m D58 65 m D58 21 m 
1738 D08 11 m C60 16 m (dead) 
D52 C56 14 m C56 22 m C56 35 m 
D03 D05 9 f D08 1 m D05 1 f 
D26 1 m C98 1 m 
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other over the age periods in the way that they played. I also look at 
whether infants who played frequently in one way also played frequently in 
another way or not relative to the other focal infants, within the same age 
period. 
1. Direction of playful incidents 
Direction of play is analysed in terms of the number of playful incidents 
where the focal infant directed play at the partner (playmauling, 
playchasing by the focal infant), where play was reciprocal (contact play, 
mutual chasing), and where the play partner directed play at the focal 
infant (playmauling, playchasing by the partner). The first and last of 
these categories combined constitute directional as opposed to reciprocal 
play. 
I look at these variables per se and also I look at two indices created 
from these variables: the percentage of all playful incidents which were 
directional; and the percentage of incidents of directional play which 
were directed by the focal infant. 
(a) Direction of play at different age periods 
(i) For all focal infants 
Figure 3.7 and Table 3. XV (a)-(c) show that the number of playful 
incidents where the focal infant directed play at a partner, the number of 
incidents of reciprocal play, and the number of playful incidents where 
the partner directed play at the focal infants all followed the same 
pattern as was shown for the number of playful interactions in Section 2 
of 3.2.1. The numbers of these playful incidents increased significantly 
from 9-22 weeks to 23-36 weeks, remaining stable at 66-79 weeks. 
The number of directional playful incidents (by the focal infant and by 
the partner) followed this same pattern of increase from 9-22 weeks to 23- 
36 weeks, and being stable from, 23-36 weeks to 66-79 weeks (Figure 3.8, 
Table 3. XV (d)). This is what would be expected given the pattern shown by 
the two behaviours which constitute it. However, the percentage of all 
playful incidents which were directional, shows a different pattern 
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Figure 3.7 
Direction of play between focal infants and play partners 
during different age periods (medians and interquartile 
ranges). Age periods are shown in weeks, and age of the focal 
infants increases from top to bottom of the page. On the 
horizontal axis of each graph the left-hand bar represents 
the number of playful incidents directed by the focal infant 
at a partner (F), the middle bar represents the number of 
reciprocal playful incidents (R), and the right-hand bar 
represents the number of playful incidents directed by a 
partner at the focal infant (P). 


































Table 3. XV 
Wilcoxon matched-pairs tests (z values) for various measures of the 
quality of play 
Age of focal infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of playful incidents where focal infant directed 
play at the partner: 
-2.44 * -3.38 *** -0.825 NS 
(b) Number of playful incidents where play was mutually 
directed between the focal infant and his partner: 
-2.78 ** -1.93 * -0.02 NS 
(c) Number of playful incidents where the partner directed 
play at the focal infant: 
-3.30 *** -2.38 * -0.61 NS 
(d) Total number of playful incidents which were directional: 
-2.89 ** -3.16 ** -1.41 NS 
(e) Percentage of all playful incidents which were 
directional: 
-2.61 ** -3.46 *** -2.13 
(f) Percentage of directional play incidents which were 
directed by the focal infant at his partner: 
-0.45 NS -2.37 * -1.93 * 
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Figure 3.8 
The number of playful incidents which were directional (either directed 
by the focal infant at a partner, or to the focal infant by a partner) 
(medians and interquartile ranges). The number of infants for this 













9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
(Figure 3.9, Table 3. XV (e)). There was an increase in all age periods of 
the percentage of playful incidents which were directional. Thus there 
appears to have been a tendency increasing with age for focal infants to 
engage in directional play more than in reciprocal play. 
The percentage of directional play incidents which were directed by 
focal infants at their partners did not change from 9-22 weeks to 23-36 
weeks, but increased from 23-36 weeks to 66-79 weeks (Figure 3.10, Table 
3. XV (f)). Thus focal infants appeared to be directing more play at 
partners in the second year of life than in the first. This is discussed in 
more detail with regard to dominance rank of focal infants and their peer 
play partners in Chapter 6. 
(ii) For each focal infant (Table 3. XVI) 
I calculated correlations coefficients for each measure of the quality 
of play according to direction, for focal infants at different age periods. 
There were significant positive correlations between the numbers of 
reciprocal playful incidents at 9-22 weeks and 23-36 weeks, and between 
the numbers of playful incidents directed by partners at focal infants at 
9-22 weeks and 23-36 weeks. Thus focal infants who had many incidents of 
reciprocal play at 9-22 weeks, also had many such incidents at 23-36 weeks 
relative to the other focal infants. Similarly, focal infants who had many 
incidents of play directed at them by partners at 9-22 weeks also had many 
incidents of play directed at them by partners relative to the other focal 
infants, at 23-36 weeks. There was a highly significant positive 
correlation between the percentage of all playful incidents which were 
directional for focal infants at 9-22 weeks and 66-79 weeks. Thus focal 
infants who had a high percentage of playful incidents at 9-22 weeks, also 
had a high percentage of playful incidents at 66-79 weeks. 
(b) Direction of play within age periods 
(i) For all infants 
There was more reciprocal play than directional play in all age periods 
(Figure 3.7, Table 3. XVII (a)). Table 3. XVII (b) shows that at 9-22 weeks 
and 23-36 weeks there was no difference between the number of playful 
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Figure 3.9 
The percentage of all playful incidents which were directional (either 
directed by the focal infant at a partner, or to the focal infant by a 
partner) (medians and interquartile ranges). The number of infants for 
this analysis (N) for each age period is shown under the age in weeks on 
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N=20 N=20 N=19 
Figure 3.10 
The percentage of directional incidents of play which were directed by the 
focal infants (medians and interquartile ranges). The number of infants 
for this analysis (N) for each age period is shown under the age in weeks 




9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
age (weeks) 
Table 3. XVI 
Spearman rank correlation coefficients (rs) for various measures of the 
quality of play. 
Age of focal infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of playful incidents where focal infant directed 
play at the partner: 
0.21 NS 0.09 NS 0.36 NS 
(b) Number of playful incidents where play was mutually 
directed between the focal infant and his partner: 
0.38 * -0.02 NS -0.08 NS 
(c) Number of playful incidents where the partner directed 
play at the focal infant: 
0.46 * -0.38 NS 0.08 NS 
(d) Total number of playful incidents which were directional: 
0.37 -0.19 NS 0.09 NS 
(e) Percentage of all playful incidents which were 
directional: 
0.05 NS 0.68 *** 0.25 NS 
(f) Percentage of directional play incidents which were 
directed by the focal infant at his partner: 
-0.03 NS 0.15 NS 0.02 NS 
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Wilcoxon matched-pairs tests (z values) for measures of direction of play, 
within the same age periods. 
Age of focal infants 
9-22 wks 23-36 wks 66-79 wks 
(a) Number of incidents of reciprocal play with the 
number of incidents of directional play: 
-3.92 *** -3.88 *** -3.66 *** 
(b) Number of playful incidents directed by focal infants 
with the number of playful incidents directed at the 
focal infants by a partner: 
-0.41 NS -0.825 NS -3.82 *** 
Table 3. XVIII 
Spearman rank correlation coefficients (z values) for the different 
measures of the directionality of play within age periods. 
Age of focal infants 
9-22 wks 23-36 wks 66-79 wks 
(a) Play directed by the focal infant and play directed 
by the play partner: 
0.81 *** 0.57 ** 0.62 ** 
(b) The number of playful incidents directed by the 
focal infants and the number of playful incidents which 
were mutually directed: 
0.56 ** 0.77 *** 0.61 ** 
(c) The number of playful incidents directed by the play 
partner and the number of playful incidents which were 
mutually directed: 
0.52 * 0.61 ** 0.82 *** 
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incidents directed by focal infants and the number of playful incidents 
directed by partners at focal infants. However, at 66-79 weeks, focal 
infants directed more play at partners than partners directed at them. 
Thus when infants were involved in play at 66-79 weeks, they appear to have 
been assuming a consistent role, whereas this was not the case at 9-22 
weeks, and 23-36 weeks. 
(ii) For each infant (Table 3. XVIII) 
I calculated correlation coefficients between the numbers of playful 
incidents directed by the focal infants, the number of reciprocal play 
incidents, and the number of playful incidents directed by a partner at 
the focal infant during the same age period. All correlations were 
significant and positive. Thus focal infants who directed much play also 
had much play directed at them, and had much reciprocal play. 
2. Contact during play 
The analysis of contact during play consists of scoring each playful 
incident involving contact eg. playmauling, playmounting, once, and each 
playful incident not involving contact eg. playchasing, once. 
(a) Contact during play at different age periods 
(i) For all focal infants 
Figure 3.11 and Table 3. XIX (a) and (b) show that the change in numbers 
of rough-and-tumble incidents and the numbers of approach-withdrawal 
incidents showed a similar pattern to that for playful incidents analysed 
according to direction (Section 1 of 3.2.3), and for the number of playful 
incidents (Section 2 of 3.2.1). There was an increase from 9-22 weeks to 
23-36 weeks, and then no change from 23-36 weeks to 66-79 weeks. 
The percentage of playful incidents which were approach-withdrawal did 
not change with age (Figure 3.12, Table XIX (c)). Thus there is no evidence 
for approach-withdrawal play and rough-and-tumble play developing and 




The number of incidents of approach-withdrawal play (AL) and 
the number of incidents of rough-and-tumble play (RT) during 
different age periods (medians and interquartile ranges). Age 
periods are shown in weeks with the youngest age being the top 
graph on the page, and the oldest the lowest graph on the page. 
The number of infants for which this analysis was performed 
(N) is shown under the age in weeks. 
(1) 9-22 weeks 
N=20 
(2) 23-36 weeks 
N=20 































Table 3. XIX 
Wilcoxon matched-pairs tests (z values) for the number of playful 
incidents according to contact or lack of it, at different age periods. 
Age of focal infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of approach-withdrawal playful incidents: 
-2.875 ** -1.54 NS -0.81 NS 
(b) Number of rough-and-tumble playful incidents: 
-2.78 ** -1.85 NS -0.46 NS 
(c) Percentage of playful incidents which were 
approach-withdrawal: 
-1.89 NS -1.29 NS -0.845 NS 
Table 3. XX 
Spearman rank correlation coefficients (rs) for the number of playful 
incidents according to contact, at different age periods. 
Age of focal infants 
9-22 wks . 9-22 wks 
23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of approach-withdrawal playful incidents: 
0.40 NS 0.01 NS 0.08 NS 
(b) Number of rough-and-tumble playful incidents: 
0.36 NS -0.19 NS -0.02 NS 
(c) Percentage of playful incidents which were 
approach-withdrawal: 
0.17 NS 0.09 NS -0.18 NS 
91 
Figure 3.12 
The percentage of all playful incidents which were approach-withdrawal 
(medians and interquartile ranges). The number of infants for this 
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N=20 N=20 N=19 
(ii) For each focal infant (Table 3. X%) 
I calculated correlation coefficients for the number of rough-and- 
tumble incidents at different ages, for the number of approach-withdrawal 
incidents at different ages, and for the percentage of playful incidents 
which were approach-withdrawal at different ages. There were no 
significant correlations for each of these behaviours at different ages. 
Thus there is no evidence that infants who had many rough-and-tumble 
incidents or approach-withdrawal incidents at one age period also had many 
such incidents at another age period. Nor did infants consistently have 
relatively more approach-withdrawal incidents than rough-and-tumble 
incidents. 
(b) Contact during play within age periods 
(i) For all focal infants (Figure 3.11, Table 3. XXI) 
Focal infants had more rough-and-tumble play incidents than approach- 
withdrawal play incidents in all age periods. This is in harmony with the 
results obtained by Hinde and Spencer Booth (1967). 
(ii) For each focal infant (Table 3. XXII) 
I calculated correlation coefficients between the numbers of approach- 
withdrawal incidents, and the numbers of rough-and-tumble incidents within 
the same age period. In all three age periods, correlations were 
significant and positive. Thus, within age periods, infants who had many 
rough-and-tumble play incidents also had many approach-withdrawal play 
incidents. 
3.2.4 Quality of play with play partners according to age-sex class (Figure 
3.13 ). 
In this section I investigate the quality of play between focal infants 
and their Constant Play Partners. Did the quality of play between focal 
infants and their male Constant Play Partners differ from the quality of 
play between focal infants and female Constant Play Partners? Did the 
quality of play between focal infants and their peer Constant Play 
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Table 3. XXI 
Wilcoxon matched-pairs tests (z values) for the number of playful 
incidents which were approach-withdrawal, and the number of playful 
incidents which were rough-and-tumble, within the same age periods. 
Age of focal infants 
9-22 wks 23-36 wks 66-79 wks 
-3.92 *** -3.92 *** -3.82 *** 
Table 3. XXII 
Spearman rank correlation coefficients (rs) for the number of playful 
incidents which were approach-withdrawal, and the number of playful 
incidents which were rough-and-tumble within the same age periods. 
Age of focal infants 
9-22 wks 23-36 wks 66-79 wks 
0.65 ** 0.76 *** 0.62 ** 
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P1 iira 4.11 
Quality of play between focal infants and their Constant Play 
Partners 
The quality of play between focal infants and their Constant 
Play Partners (total number of incidents). The age of the 
focal infants increases from left to right on each graph. (1) 
The left-hand pair of columns are for focal infants at 9-22 
weeks. (2) The middle pair of columns are for focal infants at 
23-36 weeks. (3) The right-hand pair of columsn are for focal 
infants at 66-79 weeks. The quality of play between focal 
infants and (a) their male Constant Play Partners, (denoted by 
'm on the horizontal axes of the graphs) and their female 
Constant Play Partners (denoted by 'f' on the horizontal axes 
of the graphs), and (b) their peer Constant Play Partners 
(denoted by 'p' on the horizontal axes of the graphs), and 
their older Constant Play Partners (denoted by 'j' on the 
horizontal axes of the graphs). There were 12 male Constant 
Play Partners, and 6 female Constant Play Partners. There were 
9 peer Constant Play Partners, and 9 older Constant Play 
Partners. Quality of play is shown for (i) the percentage of 
playful incidents which were directional, (ii) the percentage 
of all directional play incidents which were directed by the 
focal infants, and (iii) the percentage of all playful 
incidents which were approach-withdrawal. 
(a) (b) 
Sex Of Age of 
Constant Play Partner Constant Play Partner 
(i) Percentage of playful incidents which were directional: 






mfmfmf p- jpjpj 
(1) (2) (3) (1) (2) (3) 
(ii) Percentage of directional playful incidents which were due to 
the focal infant: 
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pi pi pi 
(1) (2) (3) 
Partners differ from the quality of play with their non-peer Constant Play 
Partners? Preliminary analysis showed that there were not sufficient data 
for the number of playful incidents between focal infants and their 
Constant Play Partners to analyse each dyad separately. Hence I have 
summed the data for focal infants and Constant Play Partners of different 
sexes, and of different ages. Since there were different numbers of male 
and female Constant Play Partners, and peer and non-peer Constant Play 
Partners (Section 4 of 3.2.2), I look at the quality of play in terms of 
percentages. I look at the percentage of playful incidents which were 
directional, the percentage of directional play incidents which were 
directed by the focal infants, and the percentage of playful incidents 
which were approach-withdrawal incidents. 
In Figure 3.13, I looked for differences in play between focal infants 
and male Constant Play Partners, and focal infants and female Constant 
Play Partners, which occurred in all age periods. In all age periods the 
percentage of playful incidents which were directional was greater with 
female Constant Play Partners than with male Constant Play Partners. I 
suggest that such imbalance in play between males and females may account 
for the tendency for male focal infants to play increasingly with other 
males rather than with females (reported in Section 3.2.2). I looked also 
for differences in play between focal infants and their peer Constant Play 
Partners, and focal infants and their non-peer Constant Play Partners, 
which occurred in all age periods. In all age periods, the percentage of 
playful incidents which were approach-withdrawal was greater for focal 
infants with peer Constant Play Partners than with non-peer Constant Play 
Partners. It may be that approach-withdrawal play is less likely to break 
down than rough-and-tumble play. I suggest that such differences in the 
quality of play may have affected the preference of focal infants to play 
with peers increasingly, both absolutely and relative to non-peers 
(reported in Section 3.2.2). 
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3.3 Discussion 
3.3.1 Summary of results from this study 
1. Focal infants who had many different play partners also spent much time 
in play and had many playful interactions. 
2. At 9-22 weeks, focal infants generally played with male peers, or with 
females one-year-older. In the later age periods, focal infants generally 
played with male peers. 11 out of the 19 focal infants who survived the 
study, had Constant Play Partners (play partners with whom they had five 
or more playful interactions in each age period). Favourite Peer Play 
Partners were generally male. 
3. The pattern of change in numbers of playful incidents according to 
direction of play or by contact during play with age was similar for all 
types of playful incidents. Focal infants had more directional play 
relative to reciprocal play with increasing age. They directed more play 
at partners in the second year of life than in the first year (where there 
was no difference between the number of playful incidents directed by 
focal infants to the number directed by their partners). Focal infants 
showed consistency in the quality of their play within age periods. There 
was consistency in the quality of play for focal infants at 9-22 weeks and 
23-36 weeks, with respect to the number of reciprocal play incidents, and 
the number of playful incidents directed at focal infants by their play 
partners. 
4. Focal infants had a higher percentage of playful incidents that were 
directional with female Constant Play Partners than with male Constant 
Play Partners, in all three age periods. Focal infants had a higher 
percentage of playful incidents which were approach-withdrawal with peer 
Constant Play Partners than with non-peer Constant Play Partners, in all 
age periods. 
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3.3.2 Interpretation of results 
The fact that focal infants who had many play partners also spent much 
time in play and had many playful interactions suggests that the number of 
play partners that infants had may have determined the amount of play that 
they had. The number of play partners that infants had may be determined by 
the availability of suitable monkeys with whom to play. Although all 
members of the social group may be considered to have been potential play 
partners, in fact the focal infants tended to play with monkeys from 
specific age-sex classes. Initially they tended to play with male peers 
and female yearlings. As focal infants matured, they played relatively 
more with male peers, and relatively less with female yearlings. Similar 
discrimination of play partners by age and sex has been observed 
previously (Macaca mulatta Levy 1979, Loy and Loy 1974, Symons 1978 ; Papio 
anubis, Owens 1975a; Papio cynocephalus, Cheney 1978). Thus the number of 
monkeys from age-sex classes with whom play occurs frequently may play an 
important role in determining how much infants play. If this is the case, 
and if play is important in the development of social skills, then an 
infant monkey who has few suitable partners with whom to play, may develop 
into a less socially-skilled adult than infant monkeys with a higher 
number of suitable partners with whom to play. Since all the focal infants 
in this study were all from the same social group, they had the same number 
of group members with whom they could choose to play and the same number 
of monkeys available who were of particular age-sex classes. In the 
following chapters I investigate whether some focal infants were 
restricted in the number of play partners that they had on account of 
their genetic relationship (Chapter 5), dominance rank (Chapter 6), and 
date of birth (Chapter 7). 
The fact that focal infants initially played with like-sex (male) peers 
and with opposite-sex (female) yearlings, and later played mainly with 
male peers, suggests that females one-year-older than the (male) focal 
infants became unavailable or unacceptable as play partners as the focal 
infants matured. Byers (1980) found a similar pattern for the play 
partners of male Siberian ibex kids (Capra ibex). He suggests that this 
result is in harmony with a motor skills training hypothesis for the 
function of play. This may apply in the case of the rhesus monkey infants 
99 
in this study. Male infants may initially find male peers and female 
yearlings to be of comparable strength and roughness to play with. As male 
infants mature, they grow more rapidly than females, and so there may be a 
strength difference between males and their female peers, which causes 
their play to become increasingly likely to break down. Male infants may 
therefore find other male infants more compatible as play partners. Play 
with physically similar monkeys may enable the monkeys to play more 
vigorously, and thus to develop their motor skills. As Symons (1974) 
pointed out, since the signals given in play differ from those given in 
aggression, it seems unlikely that play serves to actually gain experience 
for future serious fights. 
The increase in directional play relative to reciprocal play with 
increasing age may account for the reduction in the time spent in play at 
66-79 weeks. Directional play may represent instability in a playful 
interaction, and in Chapter 6I investigate whether focal infants 
discriminated between play partners of differing rank, as to whether they 
directed play at them or not. At 66-79 weeks, there was also an increase 
in the number of playful incidents which focal infants directed at partners 
relative to the number of playful incidents where partners directed 
play at focal infants. If the goal of play as Symons (1978") expressed it 
is to direct play at others, then it appears that the focal infants were 
achieving this as they matured. However, the same focal infants did not 
direct play at others frequently relative to the other focal infants at 
the different age periods. Thus it does not seem that particular focal 
infants learn to control play more than others. It may also be that this 
increase in the number of playful incidents directed by the focal infants 
relative to the number directed by their partners was a factor affecting 
the decrease in time spent in play at 66-79 weeks. Play may be more likely 
to break down when one monkey is directing more play at its partner than 
its partner is directing at it. So if directing play at play partners is a 
goal of play then it is not a goal that prolongs play. 
There was no. evidence for a difference in the ontogeny of rough-and- 
tumble, and approach-withdrawal play as has been found in some previous 
work (Macaca mulatta Hinde and Spencer Booth 1967, Papio anubis Chalmers 
1978, Owens '1975a). With regard to the onset of these types of play, this 
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may be because observations of the focal infants were not commenced until 
9 weeks. It may also be that the length of the age periods for which the 
data were summarised obscured fine details of changes. However, Harlow and 
Harlow (1965) showed parallel ontogeny of rough-and-tumble and approach- 
withdrawal play, and so the development of approach-withdrawal play and 
rough-and-tumble play may differ in different groups of monkeys. 
There was a remarkable consistency in the quality of play exhibited by 
the focal infants within age periods. It would appear that if an infant 
played frequently in one way, the he would play frequently in other ways as 
well. Thus focal infants who had many rough-and-tumble play incidents also 
had many approach-withdrawal play incidents. Focal infants who directed 
many playful behaviours at partners also had many directed at them, and 
were involved in many incidents of reciprocal play. By contrast, there was 
no evidence for consistency in the quality of play exhibited by focal 
infants between age periods. Thus apparently infants could change the 
level of their whole range of playful behaviours from one age period to 
the next, but each playful behaviour would be again consistent relative to 
the other playful behaviours. 
With regard to whether the quality of play differed for different play 
partners, the rather tentative results from this study suggest that there 
were some differences in the quality of play between focal infants and 
play partners (Constant Play Partners in my analysis) of different age and 
sex, which is in harmony with the results obtained by Owens (1975a) for 
Papio anubis juveniles. 
In this chapter I have described the development of play from 9 to 79 
weeks for the rhesus infants observed in this study. I describe the 
quantity and quality of play and the types of monkeys played with. I use 
these results in later chapters to discover whether and how far the 
development of play was related to genetic relationships between monkeys 
(Chapter 5), dominance rank of focal infants (Chapter 6), date of birth of 
focal infants (Chapter 7), and the development of social skills in the 
focal infants (Chapter 8). 
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4. SOCIAL SKILLS RESULTS 
4.1 Introduction 
In this chapter I analyse the data concerning potentially socially 
skilful behaviours. The purpose is to examine the quantity and quality of 
socially skilful behaviours and the types of social partners with whom 
these behaviours occurred. These results are then used in subsequent 
chapters to investigate the possible relationships between social skills 
and play (Chapter 8), genealogy membership (Chapter 5), dominance rank 
(Chapter 6), and date of birth (Chapter 7), of the focal infants. 
I define socially skilled behaviours as being those encounters between 
focal infants and other monkeys where the focal infant obtained a 
favourable outcome. By this I mean situations where an infant solicited 
behaviour such as aid, grooming or play from another monkey. Successful 
solicitation of aid, grooming, or play is regarded as skilful. Where a 
focal infant solicited aid, grooming or play from another monkey and 
obtained no response, or obtained an aggressive response, the focal infant 
was regarded as behaving unskilfully. Since monkeys will deliberately 
solicit aid, grooming and play, I suggest that the number of incidents 
where focal infants were involved in these behaviours may reflect their 
social skilfulness. Thus I look at the numbers of incidents where the 
focal infant solicited aid and/or received aid, and the number of grooming 
incidents (the total number and the number with the mother). It may be that 
a monkey who grooms other monkeys less than they groom him is showing 
social skills by persuading other monkeys to groom him, without fully 
repaying them in kind. However, it may be that it is more socially skilful 
for a monkey to have a 'balanced' grooming relationship, and to groom other 
monkeys as much as they groom him. It may even, in certain situations, 
reflect social skill if a monkey grooms his partners more than they groom 
him. It is conceivable that such a monkey who grooms his partner more than 
the partner grooms him, may receive aid rather-than grooming from that 
partner. I examine the direction of grooming behaviour: the number of 
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incidents where focal infants groomed partners, and the number of 
incidents where the partner groomed a focal infant. I also look at the 
percentage of all grooming incidents where partners groomed focal infants. 
I also consider behaviours exhibited by the focal infant which might 
be considered to reflect a lack of social skill. Premature termination of 
play in aggression between the focal infant and his play partner(s) was 
regarded as potentially unskilful. The focal infant was apparently unable 
to continue communicating playfully, and the interaction changed from a 
playful to an agonistic encounter. Similarly, premature termination of 
play by interruption of play between the focal infant and his play 
partner(s) by a monkey with whom the focal infant was not playing is 
regarded as potentially socially unskilful. Where the interrupting monkey 
then started to play with the partner of the focal infant, the focal infant 
was considered to lack skill at either maintaining playful activity with 
his partner, and/or at making himself attractive as a potential play 
partner to the interrupting monkey. Where the interrupting monkey did not 
subsequently interact with either the focal infant or his partner, lack of 
skill may have been shown in selecting a suitable place to play where 
disturbance would be unlikely. Rejection by the mother or tantrums by the 
focal infant may reflect that he is acting unskilfully in meshing his 
behaviour with hers (Hinde and Simpson 1975), although it may also reflect 
that the mother is not caring sufficiently for her infant. 
I examine the change of these potentially socially skilful behaviours 
with age. For example, did the percentage of attempted play initiations by 
the focal infants which were successful, increase with age? I examine the 
consistency with which focal infants are ranked for each skilled behaviour 
during the three age periods. Were focal infants consistent in their 
skilled behaviour relative to the other focal infants? For example, did 
the same focal infants have a high percentage of attempted play 
initiations which were successful in the three age periods? I also examine 
some of the socially, skilled behaviours for relationships within age 
periods. For example, did the focal infants who were relatively successful 
at initiating play also respond relatively often to initiations of play 
made by their partners? 
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4.2 Results 
4.2.1 Solicitation of aid 
The total number of incidents involving solicitation of aid by focal 
infants, or the receipt of unsolicited aid by the focal infants from their 
partners, was very low (Figure 4.1 (a)). There were virtually no incidents 
of partners soliciting aid or receiving unsolicited aid from focal infants 
(Figure 4.1(b)). There were few incidents where the infant solicited aid, 
or received it unsolicited from a partner at 9-22 weeks and 23-36 weeks, 
but these incidents increased significantly at 66-79 weeks (Table 4.1). 
Thus infants appeared to be being placed in more situations requiring aid 
at 66-79 weeks than at 9-22 weeks, or 23-36 weeks. 
Figure 4.2 shows the distribution of solicitations of aid, successful 
or unsuccessful, and of unsolicited aids for the focal infants. Such low 
frequencies could not be tested statistically for changes with age or for 
differences in frequencies of particular behaviours within age periods. 
However, it was considered useful to examine the data visually and to 
suggest from this what trends are apparent. The number of aid 
solicitations that the focal infants made increased with increasing age, 
and only in the final age period were any of these unsuccessful. With 
regard to who gave aid to infants, it was the mothers initially who 
contributed most aid to their infants, but later the mothers gave 
relatively less aid to their infants and they received aid from other 
partners. It is interesting to note that at 66-79 weeks, orphan C60 
received five incidents of unsolicited aid from four partners, which is a 
high proportion of the total number of incidents. This suggests that the 
monkeys were responding differently to this orphan monkey and in fact 
acting supportively toward him. 
The distribution of partners who aided focal infants by sex-class shows 
that females gave aid to the infants more frequently than did males (Table 
4.11 (a)). This was primarily due to the mothers supporting their infants. 
If the number of females excluding mothers is compared, the number of 
males and the number of non-mother females giving aid is approximately 
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Figure 4.1 
The number of incidents where aid was solicited or received 
unsolicited by (a) the focal infants and (b) partners, at 
different ages (medians and interquartile ranges). The number 
of infants in this analysis (N) is shown under the age in 
weeks on the horizontal axis. The number of infants who were 
involved in any such incidents is shown below this in 
brackets. 















9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
(10) (10) (15) 
9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
(0) (0) (3) 
Table 4.1 
Wilcoxon matched-pairs tests (z values) for the number of incidents where 
aid was solicited by the focal infants or given unsolicited to the focal 
infants by their partners at different age periods. 
23-36 wks 66-79 wks 
9-22 wks -0.52 NS -1.96 * 
N-20 N=19 
23-36 wks - -2.32 
N-19 
Table 4.11 
Sex-class and age-class of partners giving aid to focal infants (with or 
without solicitation (total numbers for all infants) at different age 
periods. The number of aids from mothers is in brackets. 
(a) Sex-class of partners who gave aid. 
males females 
9-22 wks 2 16 (15) 
23-36 wks 3 10 (8) 
66-79 wks 11 20 (7) 
(b) Age-class of partners who gave aid. 
Year of birth 
1981 1980 1979 1978 1977+ 
(peer) (1-yr) (2-yr) (3-yr) (4-yr +) 
9-22 wks -- - - 18 (15) 
23-36 wks -3 - 1 14 (8) 
66-79 wks 65 6 3 11 (7) 
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Figure 4.2 
The solicitation of aid, and the receipt of unsolicited aid 
(summed for all the focal infants for each age period). The 
age of the focal infants increases moving down the page. The 
hatched portions of the bars indicate the number of aids which 
were given by the mothers of the infants. Below the horizontal 
axis of the graphs is the type of behaviour referred to: 
SS - Number of times focal infant solicited aid successfully 
SU - Number of times focal infant solicited aid unsuccessfully 
UA - Number of times focal infant received unsolicited aid 
The number of focal infants for the analysis (N) is below the 
age in weeks. The number of dyads involved is below the 
behaviour code, and the number of focal infants involved is 
below that. 





Number of dyads: 
Number of focal infants: 





Number of dyads: 
Number of focal infants: 





SS SU UA 
2 0 11 
2 0 9 
ss su UA 
5 0 7 
5 0 6 
SS SU UA UA excl C60 
Number of dyads: 12 2 17 13 
Number of focal infants: 9 2 10 9 
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equally distributed. There did not appear to be any noticeable change in 
sex of aiding partner at different ages. By contrast, the age-class of 
aiding partners did appear to change with age. In the first year of life 
(9-22 weeks and 23-36 weeks) aiding partners were predominantly adult, and 
frequently were the mother, whereas in the second year of life, alders came 
from all age-classes (Table 4. II(b)). 
4.2.2 Solicitation and initiation of grooming (Figure 4.3) 
The number of solicitations for grooming by either the focal infants or 
by partners of focal infants was very low. However, there was a 
significant, although small, increase in the number of successful grooming 
solicitations by the focal infants and by the partners of the focal 
infants from 9-22 weeks and 23-36 weeks to 66-79 weeks (Table 4.111 (b) and 
(e)). Similarly, there was a significant, though small, increase in the 
number of unsuccessful grooming solicitations by the focal infants and by 
the partners of the focal infants from 9-22 weeks and 23-36 weeks to 66-79 
weeks (Table 4.111 (c) and (f)). In the case of the number of unsuccessful 
grooming solicitations by partners of focal infants, the number at 66-79 
weeks was significantly greater than at 9-22 weeks, but not significantly 
greater than at 23-36 weeks. However, since the median was higher at 66-79 
weeks than at 23-36 weeks and at 9-22 weeks, and given that one difference 
was significant, there was at least a trend toward an increase in the 
number of unsuccessful. grooming solicitations by the partner at 66-79 
weeks. Given the low numbers of solicitations, whether successful or 
unsuccessful, it would be meaningless to try to discover whether the 
relative success of grooming solicitation changed with time. Most grooming 
was initiated spontaneously without prior solicitation (Figure 4.3). Focal 
infants were groomed spontaneously similar numbers of times at 9-22 weeks 
and 23-36 weeks (in the first year of life), and fewer numbers of times at 
66-79 weeks (in their second year of life) (Table 4.111 (a)). There was no 
change in the number of grooming Incidents where focal infants groomed 
partners spontaneously, in the three age periods (Table 4.111 (d)). 
The number of grooming incidents in which focal infants were involved 
was stable in the first year (9-22 weeks and 23-36 weeks) but fell in the 
second year (66-79 weeks) (Figure 4.4 (a), Table 4. IV (a)). A similar 
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Fi onro LL_ ,A 
Solicitation of grooming and receipt of unsolicited grooming 
(medians and interquartile ranges). The age of the focal 
infants increases moving down the page. The three graphs on 
the left refer to the focal infant soliciting grooming or 
receiving it unsolicited from a partner. The three graphs on 
the right of the page refer to the partner soliciting grooming 
or receiving it unsolicited from the focal infant. Below the 
horizontal axis of the graphs is the type of behaviour 
referred to: 
FUG m The number of grooming incidents where the focal 
infants received unsolicited grooming 
FSS = The number of grooming incidents where the focal infants 
solicited grooming successfully from a partner. 
FSU - The number of grooming incidents where the focal infants 
solicited grooming unsuccessfully from a partner. 
PUG a The number of grooming incidents where the partner 
received unsolicited grooming from the focal infant. 
PSS = The number of grooming incidents where the partner 
solicited grooming successfully from the focal infant. 
PSU a The number of grooming incidents where the partner 
solicited grooming unsuccessfully from the focal infant. 
Focal infant 
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m _, ,-I. ttt 
Wilcoxon matched-pairs tests (z values) for the numbers of grooming 
incidents initiated in different ways during different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of times focal infants received grooming spontaneously from 
the partner: 
0.00 NS -3.74 *** -3.78 *** 
(b) Number of times focal infant solicited grooming successfully from 
a partner: 
-0.77 NS -2.41 ** -2.715 ** 
(c) Number of times focal infant solicited grooming unsuccessfully 
from a partner: 
-0.94 NS -3.62 *** -3.615 *** 
(d) Number of times partners received grooming spontaneously from 
the focal infant: 
-1.07 NS -1.92 NS -1.27 NS 
(e) Number of times partner solicited grooming successfully from 
focal infant: 
-0.91 NS -2.58 ** -2.62 ** 
(f) Number of times partner solicited grooming unsuccessfully from 
focal infants. 
-0.42 NS -2.20 * -1.16 NS 
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Figure 4.4 
Figure 4.4 (a) 
The number of grooming incidents in which focal infants were involved 
at different ages (medians and interquartile ranges). Closed circles 
indicate the total number of grooming incidents that focal infants 
had. Open circles indicate the number of grooming incidents which 
were with the mother. Age increases from left to right. The number 
of focal infants (N) is shown under the age period in weeks. 
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9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 N=18 
Figure 4.4 (cont'd) 
Figure 4.4 (b) 
The percentage of all grooming incidents which were with the mother, 
at different ages (medians and interquartile ranges). Age increases 
from left to right. The number of focal infants (N) is shown under 








N=20 N=20 N=18 
115 
9-22 wks 23-36 wks 66-79 wks 
Table 4. IV 
Wilcoxon matched-pairs tests (z values) for the number of grooming 
incidents in which focal infants were involved at different ages. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of grooming incidents: 
-0.14 NS -3.14 ** -3.16 ** 
(b) Number of grooming incidents which were with the mother: 
-0.06 NS -3.72 *** -3.46 *** 
(c) Percentage of all grooming incidents, which were with 
the mother : 
-1.73 NS -3.72 *** -3.68 *** 
Table 4. V 
Spearman rank correlation coefficients (rs) for the number of grooming 
incidents in which focal infants were involved at different ages. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of grooming 
0.24 NS 
(b) Number of grooming 
0.49 * 




-0.07 NS -0.03 NS 
incidents which were with the mother: 
0.49 * -0.10 NS 
grooming incidents, which were with 
0.32 NS 0.20 NS 
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pattern is shown for the number of grooming incidents that were with the 
mother. Focal infants had similar numbers of grooming incidents at 9-22 
weeks and at 23-36 weeks, but this fell at 66-79 weeks (Figure 4.4 (a), 
Table 4. IV (b)). The number of grooming incidents with the mother fell more 
at 66-79 weeks than did the total number of grooming incidents. This is 
shown in Figure 4.4 (c), and Table 4. IV (b), where I show that the medians 
for the percentage of all grooming incidents which were with the mother at 
9-22 weeks and at 23-36 weeks were similar at about 80%, but fell at 66-79 
weeks to about 45%. This indicates that focal infants were finding new 
monkeys with whom to groom in the final age period. 
I calculated correlation coefficients for the total number of grooming 
incidents, the number of grooming incidents with the mother, and the 
percentage of grooming incidents which were with the mother, at different 
age periods. There were no significant correlations between the total 
number of grooming incidents for focal infants ranked at different age 
periods (Table 4. V (a)). Thus infants who were involved in few grooming 
incidents in one age period were not necessarily involved in few grooming 
incidents in another age period. There were three significant positive 
correlations. The number of grooming incidents with the mother at 9-22 
weeks was significantly positively correlated with the number of grooming 
incidents with the mother at both 23-36 weeks and 66-79 weeks. Thus focal 
infants who groomed frequently with their mothers at 9-22 weeks also 
groomed frequently with their mothers at 23-36 weeks and 66-79 weeks. Thus 
focal infants had characteristic numbers of grooming incidents with their 
mothers, but not with other partners. In view of these results, it is 
rather surprising that the number of grooming incidents with the mother at 
23-36 weeks is not positively and significantly correlated with the number 
of grooming incidents with the mother at 66-79 weeks. There is a highly 
significant positive correlation between the percentage of all grooming 
incidents which were with the mother at 9-22 weeks, and the percentage of 
all grooming incidents which were with the mother at 23-36 weeks. Thus 
focal infants who groomed with their mothers relatively frequently at 9-22 
weeks, also did so at 23-36 weeks, but not necessarily at 66-79 weeks. 
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4.2.3 Direction of grooming (Figure 4.5, Table 4. VI) 
The number of grooming incidents where a partner groomed the focal 
infant did not change from 9-22 weeks to 23-36 weeks, but fell at 66-79 
weeks. The median number of grooming incidents where the focal infant 
groomed a partner was significantly higher at 66-79 weeks than at 9-22 
weeks. The number of grooming incidents where the focal infant groomed a 
partner at 23-36 weeks is intermediate between the median numbers at 9-22 
weeks and 66-79 weeks, and not significantly different from either. Thus 
there is a trend toward the focal infants grooming partners more 
frequently as they (the focal infants) became older. The percentage of all 
grooming incidents where the focal infant was groomed by a partner did not 
change from 9-22 weeks to 23-36 weeks, but fell at 66-79 weeks. The medians 
were about 80% at 9-22 weeks and 23-36 weeks, and about 60% at 66-79 weeks. 
Thus, although partners groomed focal infants less with increasing age, 
and focal infants groomed partners more with age, for the ages of focal 
infants watched in this study, the focal infants tended to be groomed by 
partners more than they groomed partners. These changes in the direction 
of grooming with age may be accounted for by the fall in the percentage of 
all grooming incidents which were with the mother from 23-36 weeks to 66- 
79 weeks. Mothers may have been prepared to groom their infants much more 
than the focal infants groomed their mothers. Other partners, however, may 
expect to be groomed by infants as well as to groom them. 
I calculated correlation coefficients between the number of grooming 
incidents where the focal infant groomed the partner, the number of 
grooming incidents where-a partner groomed the focal infant, and the 
percentage of all grooming incidents where the focal infant was groomed by 
a partner, at different age periods (Table 4. VII). There was one 
significant correlation. The percentage of all grooming incidents where 
the focal infant was groomed by a partner was significantly positively 
correlated between 23-36 weeks and 66-79 weeks. Thus, at 23-36 weeks, focal 
infants who had a high percentage of all grooming incidents where they 
were groomed by a partner, also had a high percentage of all grooming 
incidents where they were groomed by a partner at 66-79 weeks. This is 
particularly interesting since there was an overall drop in relative 
amount of grooming received between those two age periods. Thus the fall 
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Figure 4.5 
The number of grooming incidents where (a) the focal infant 
was groomed by a partner, (b) the focal infant groomed a 
partner, and (c) the percentage of grooming incidents where 
focal infants were groomed by their partners, (medians and 
interquartile ranges) during different age periods. 
(a) The number of grooming incidents where the focal infant was 








(b) The number of grooming incidents where the focal infant 
groomed a partner: 
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Figure 4.5 (cont'd) 
(c) The percentage of all grooming incidents where focal infants 
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Table 4. VI 
Wilcoxon matched-pairs tests (z values) for various measures of the 
direction of grooming at different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of grooming incidents where the focal infant 
was groomed by a partner: 
-0.02 NS -3.66 *** -3.74 *** 
(b) Number of grooming incidents where the focal infant 
groomed a partner: 
-0.83 NS -2.07 * -1.85 NS 
(c) Percentage of all grooming incidents where the focal 
infant was groomed by a partner: 
-0.19 NS -3.50 *** -3.78 *** 
Spearman rank correlation coefficients (rs) for various measures of the 
direction of grooming at different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of grooming 
was groomed by a p; 
0.13 NS 
(b) Number of grooming 
groomed a partner: 
0.26 NS 
incidents where the focal infant 
irtner: 
-0.09 NS 0.16 NS 
incidents where the focal infant 
0.15 NS 0.44 NS 
(c) Percentage of all grooming incidents where the focal 
infant was groomed by a partner: 
0.07 NS 0.11 NS 0.50 * 
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in relative amount of grooming received by focal infants must have been 
similar for all focal infants. 
4.2.4 Initiation of play 
In Chapter 2, I defined solicitation of play as being a type of 
initiation of play. Preliminary analysis showed that stylised solicitation 
of play was very infrequent and so I did not distinguish between play 
initiated with or without solicitation in my analysis of the initiation of 
play. Play initiations were considered to be successful when attempted 
initiations were followed by play between the focal infant and his 
partner. Play initiations were regarded as unsuccessful when an attempted 
play initiation was not followed by play between the focal infant and his 
partner. 
(a) Change with age (Figure 4.6; Table 4. VIII) 
There was a rise in the number of successful initiations of play by the 
focal infant from 9-22 weeks to 23-36 weeks. At 66-79 weeks, the number of 
successful initiations of play by the focal infant fell again to a level 
similar to that at 9-22 weeks. A similar pattern was shown for the number 
of successful initiations of play by the partner to the focal infant. 
The number of unsuccessful play initiations by the focal infant rose 
from 9-22 weeks to 23-36 weeks, but stayed at the same level as at 23-36 
weeks, at 66-79 weeks. A similar pattern was shown for the number of 
unsuccessful play initiations by the partners to the focal infants. 
The percentage of attempted play initiations by the focal infant which 
were successful was similar at 9-22 weeks and 23-36 weeks, but fell at 66- 
79 weeks (Figure 4.7), as would be expected from the above results. A 
similar pattern was shown for the percentage of attempted initiations 
which were successful by the partners to the focal infants, again as would 
be expected from the above data. Thus it appears that if initiating play 
successfully is a social skill, this actually declined from the first year 
to the second year of life. 
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Figure 4.6 
Initiation of play (medians and interquartile ranges). The age 
of the focal infants increases moving down the page. The three 
graphs on the left refer to the focal infant initiating play 
with a partner. The three graphs on the right of the page 
refer to the partner initiating play with the focal infant. 
Below the horizontal axis of the graphs is the type of 
behaviour referred to: 
FIS = The number of successful initiations of play by the 
focal infant. 
FIU a The number of unsuccessful initiations of play by 
the focal infant. 
PIS a The number of successful initiations of play by the 
partner. 
PIU = The number of unsuccessful initiations of play by 
the partner. 
Focal infant 









































Table 4. VIII 
Wilcoxon matched-pairs tests (z values) for various measures of the 
initiation of play at different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of successful play initiations by the focal infants: 
-2.95 ** -0.65 NS -3.07 ** 
(b) Number of successful play initiations by the partner: 
-3.19 *** 0.07 NS -3.70 *** 
(c) Number of unsuccessful play initiations by the focal infants: 
-3.09 ** -3.18 *** -0.36 NS 
(d) Number of unsuccessful play initiations by partners: 
-3.38 *** -2.57 ** -1.06 NS 
(e) Percentage of attempted play initiations by the focal 
infant which were successful: 
-0.97 NS -3.70 *** -3.59 *** 
(f) Percentage of attempted play initiations by the partner 
to the focal infant which were successful: 
-1.68 NS -3.02 ** -2.58 ** 
126 
Figure 4.7 
The percentage of play initiations by the focal infants which were 
successful (closed circles), and the percentage of play initiations by 
the partners of the focal infants which were successful (open circles) 
(medians and interquartile ranges). The age of the focal infant 
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partner infant partner 
(b) Consistency between age periods (Table 4. IX) 
I calculated correlation coefficients for the various measures of play 
initiation at different age periods. There was a significant negative 
correlation between the number of successful play initiations by focal 
infants at 9-22 weeks and the number at 66-79 weeks. Similarly, there was a 
significant negative correlation between the number of successful play 
initiations by partners to focal infants at 9-22 weeks and the number at 
66-79 weeks. Thus focal infants who initiated play successfully 
frequently, and who had many successful play initiations by partners at 9- 
22 weeks, had low numbers of these behaviours at 66-79 weeks. 
I calculated correlation coefficients between the percentage of 
attempted play initiations by focal infants which were successful, and the 
percentage of attempted play initiations by partners which were 
successful, at the same age periods. These correlations were not 
significant (Table 4. X). Thus focal infants who were relatively succesful 
at initiating play did not necessarily have a relatively high number of 
successful play initiations from partners. 
4.2.5 The relationship between relative success at initiating play and 
grooming (Table 4. XI). 
I examine whether relative success at initiating play was related to 
grooming measures. It would have been interesting to compare whether focal 
infants who initiated play successfully frequently relative to their 
attempted play initiations also frequently solicited grooming 
successfully relative to all their attempted grooming solicitations, 
during the same age period. However, the numbers of grooming solicitations 
were too infrequent to make such an analysis meaningful. Instead, I examine 
whether focal infants who were relatively successful at initiating play 
were also focal infants who had a high number of grooming incidents, or who 
received a relatively high amount of grooming. I calculated correlation 
coefficients between these measures, within the same age periods. 
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Table 4. IX 
Spearman rank correlation coefficients (re) for various measures of play 
initiation at different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) No. of successful initiations of play by the focal infant: 
-0.34 NS -0.59 ** 0.11 NS 
(b) No. of successful initiations of play by the partner: 
0.34 NS -0.56 ** 0.02 NS 
(c) No. of unsuccessful initiations of play by the focal infant: 
0.11 NS -0.11 NS 0.30 NS 
(d) No. of unsuccessful initiations of play by the partner. 
-0.05 NS -0.10 NS 0.18 NS 
(e) Percentage of attempted play initiations by the focal 
infant which were successful: 
-0.06 NS 0.09 NS -0.19 NS 
(f) Percentage of attempted play initiations by the partner 
to the focal infant which were successful: 
0.05 NS 0.34 NS 0.30 NS 
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Table 4. X 
Spearman rank correlation coefficients (rs) for the relative success at 
initiating play by the focal infants and the relative success at 
initiating play by the partners during the same age periods. 
Age of Focal Infants 
9-22 wks 23-36 wks 66-79 wks 
0.40 NS 0.12 NS 0.10 NS 
Table 4. XI 
Spearman rank correlation coefficients (rs) for the relative success at 
initiating play and (a) the number of grooming incidents involving focal 
infants, and (b) the percentage of grooming incidents where partners 
groomed focal infants during the same age periods. 
Age of Focal Infants 
9-22 wks 23-36 wks 66-79 wks 
(a) Number of grooming incidents involving focal infants: 
-0.10 NS -7.31 NS 0.04 NS 
(b) The percentage of grooming incidents where partners groomed 
focal infants: 
-0.46 * 0.28 NS 0.41 NS 
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At 9-22 weeks, there was a significant negative 
correlation between the percentage of play initiations by focal infants 
which were successful, and the percentage of grooming incidents where they 
were groomed by a partner. Thus at 9-22 weeks, focal infants who were 
relatively successful at initiating play were groomed relatively little. 
These results suggest that at the earlier age period infants tended to 
either play or be groomed. This may be because infants that tended to 
initiate play successfully tended to groom their play partners, who may 
have been less likely to groom them. At 23-36 weeks or 66-79 weeks, when 
the infants were spending less time on-'their mothers, there may have 
been more time to groom or: play if the infants wished to. 
4.2.6 Termination of play in aggression or by interruption (Figure 4.8). 
r 
(a) Change with age (Table 4. XII) 
Both the number of playful incidents which prematurely terminated in 
aggression and those that terminated prematurely by interruption 
increased from 9-22 weeks to 23-36 weeks, remaining constant at 66-79 
weeks. In Chapter 3, I showed that the percentage of playful behaviours 
which were directional increased with age. I suggested that this 
increasing directionality of play reflects increasing instability in play. 
These results showing a tendency for play to end prematurely in the later 
two age periods are in harmony with this trend of increasing instability 
in play. 
(b) Consistency with age (Table 4. XIII) 
I calculated correlation coefficients for the two measures of 
premature termination of play at different age periods. There is a 
significant positive correlation between the number of playful incidents 
terminated by interruption at 23-36 weeks with the number at 66-79 weeks. 
Thus focal infants who had many playful incidents interrupted at 23-36 
weeks also had many playful incidents interrupted at 66-79 weeks. Thus it 
appears that there was some continuity in which infants were less 
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Figure 4.8 
The number of playful incidents prematurely terminated (a) in 
aggression, and (b) by interruption, (medians and 
interquartile ranges). Age of focal infants increases from 
left to right. 















9-22 wks 23-36 wks 66-79 wks 
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9-22 wks 23-36 wks 66-79 wks 
N=20 N=20 N=19 
Wilcoxon matched-pairs tests (z values) for the number of times play was 
prematurely terminated (a) in aggression, and (b) by interruption, at 
different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of times play was prematurely terminated in aggression: 
-2.96 ** -2.84 ** -0.98 NS 
(b) Number of times play was prematurely terminated by interruption: 
-2.84 ** -2.95 ** -0.625 NS 
Table 4. XIII 
Spearman rank correlation coefficients (rs) for the number of times play 
was prematurely terminated (a) in aggression, and (b) by interruption, at 
different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of times play was prematurely terminated by aggression: 
-0.43 NS 0.10 NS 0.17 NS 
(b) Number of times play was prematurely terminated by interruption: 
0.16 NS -0.14 NS 0.55 ** 
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successful at choosing places to play where they would be unlikely to be 
disturbed, and/or who were unable to remain attractive as play partners 
when another monkey came along. 
(c) Consistency between the two measures of premature termination of play 
(Table 4. XIV) 
I calculated correlation coefficients between the number of playful 
incidents which ended prematurely in aggression with the number that ended 
prematurely by interruption during the same age periods. There were no 
significant correlations. Lack of significant correlations suggests that 
the same focal infants did not have both high levels of premature 
terminations of play in aggression and high levels of premature 
termination of play by interruption. Premature terminations of play by 
interruption did not necessarily mean that the play also ended in 
aggression. 
4.2.7 Maternal rejection and weaning tantrums (Figure 4.9) 
(a) Change with age (Table 4. XV) 
Both the number of rejections by the mother, and the number of tantrums 
by the focal infant showed the same pattern with age: similar levels 
between 9-22 weeks and 23-36 weeks, falling at 66-79 weeks. Since rhesus 
females on Cayo often have an infant every year, it would appear that in 
the second year of life (66-79 weeks), the infants had become weaned and 
were not being rejected because they were directing their attention 
elsewhere from the mother. 
(b) Consistency with age (Table 4. XVI) 
I calculated correlation coefficients between the number of rejections 
by the mother, and the number of tantrums by the infants, at different age 
periods. There was a significant positive correlation between the number 
of rejections by the mothers at 9-22 weeks and 23-36 weeks. By 66-79 weeks, 
the number of rejections was very low anyway, and so it is unsurprising 
that there was no correlation for the number of rejections at 66-79 weeks 
with the number at 9-22 weeks and 23-36 weeks. Thus the same mothers 
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Table 4. XIV 
Spearman rank correlation coefficients (rs) for the number of times play 
was prematurely terminated in aggression and the number of times play was 
prematurely terminated by interruption during the same age periods. 
Age of Focal Infants 
9-22 wks 23-36 wks 66-79 wks 
-0.18 NS -0.22 NS 0.19 NS 
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Fi2urP 4_9 
The relationship with the mother: the number of (a) rejections 
of the focal infants by their mothers, and (b) the number of 
tantrums by the focal infants, during different age periods 
(medians and interquartile ranges). Age of the focal infants 
increases from left to right. 








(b) The number of tantrums by the focal infants: 
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Wilcoxon matched-pairs tests (z values) for (a) the number of rejections 
by the mother, and (b) the number of tantrums by the focal infants, at 
different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and and and 
23-36 wks 66-79 wks 66-79 wks 
(a) Number of rejections of the focal infants by their mothers: 
-0.90 NS -3.62 *** -3.72 *** 
(b) Number of tantrums by the focal infants: 
-0.57 NS -3.62 *** -3.06 ** 
Table 4. XVI 
Spearman rank correlation coefficients (rs) for (a) the number of 
rejections of the focal infants by their mothers, and (b) the number of 
tantrums by the focal infants, at different age periods. 
Age of Focal Infants 
9-22 wks 9-22 wks 23-36 wks 
and - and and 
23-36 wks 66-79 wks 66-79 wks 
(a) The number of rejections of the focal infants by their mothers: 
0.49 * 0.42 NS 0.46 NS 
(b) The number of tantrums by the focal infants: 
0.41 NS 0.25 NS -0.07 NS 
S 
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rejected their infants frequently at 9-22 weeks and 23-36 weeks, but focal 
infants who had many tantrums at 9-22 weeks did not necessarily have many 
tantrums at 23-36 weeks. 
(c) Relationship between rejections and tantrums (Table 4. XVII) 
I calculated correlation coefficients between the number of rejections 
of focal infants by their mothers and the number of tantrums that the 
focal infants had during the same age period. There were no significant 
correlations, and so focal infants who were rejected frequently by their 
mothers, did not necessarily have a high number of tantrums. Thus it seems 
that infants were not being rejected and then automatically having a 
tantrum. 
4.3 Discussion 
4.3.1 Summary of results from this study 
The most striking features of these data on socially skilled behaviours 
are as follows: 
1. Aid in agonistic situations was rare. However, the total number of 
situations where aid was solicited or received by the infants increased in 
the second year of life, and the mother played a smaller role in giving aid 
as the infants grew older. Solicitation or receipt of aid by partners from 
infants only occurred once, and that was in the second year. 
2. Grooming solicitations were rare in the first year of life, but began to 
be exhibited in the second year. At 66-79 weeks, focal infants had fewer 
grooming incidents overall, and fewer grooming incidents with the mother 
than at 9-22 weeks, or at 23-36 weeks. At 66-79 weeks, focal infants were 
groomed less by partners, and focal infants groomed their partners more 
frequently than at 9-22 weeks, or at 23-36 weeks. 
3. Both successful and unsuccessful initiation of play by infants and by 
their partners increased from 9-22 weeks to 23-36 weeks. There was then a 
difference in the change in numbers of successful and unsuccessful play 
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Table 4. XVII 
Spearman rank correlation coefficients (rs) for the number of rejections 
of the focal infants by their mothers, and the number of tantrums given by 
the focal infants, during the same age periods. 
Age of Focal Infants 
9-22 wks 23-36 wks 66-79 wks 
-0.02 NS 0.14 NS 0.12 NS 
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initiations from 23-36 weeks in the first year to 66-79 weeks in the 
second year of life: successful play initiations decreased, and 
unsuccessful play initiations did not change in frequency. Thus relative 
success of play initiations did not change in the first year, but fell in 
the second year of the focal infants' lives. 
4. The absolute frequency of play initiations was greater than the 
absolute frequency of grooming solicitations. The pattern of change in 
initiation of play at different ages was different from that shown for 
solicitation of grooming at different ages. 
5. The premature termination of play in aggression or by interruption 
increased from 9-22 weeks to 23-36 weeks in the first year of life, but did 
not change from 23-36 weeks to 66-79 weeks in the second year of life. 
Focal infants who had many interruptions of their play at 23-36 weeks, 
also had many interruptions of their play at 66-79 weeks. 
6. The number of rejections by the mother and the number of tantrums were 
constant from 9-22 weeks to 23-36 weeks (in the first year of life) but 
fell at 66-79 weeks (in the second year of life). Focal infants who were 
rejected frequently by the mother at 9-22 weeks, were also rejected 
frequently by the mother at 23-36 weeks. 
4.3.2 Interpretation of results 
The fact that it was the mothers who initially gave their infants aid 
suggests that they were buffering their infants from 'mistakes' they might 
make in their movements around the group. This is in harmony with previous 
work showing that adult female rhesus frequently aid juveniles from their 
own genealogy (Kaplan 1977,1978), and that mothers frequently intervene 
in disputes involving their infants (Cheney 1977). 
The increase in aid given by monkeys other than the mother suggests 
that focal infants were developing new relationships over this period, and 
some of their new partners were prepared to come to the aid of the focal 
infants. 
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The decrease in aid given by the mother to focal infants may be 
accounted for in the following manner. Acquisition of the mother's rank is 
probably determined by maternal interventions (Berman 1980b, Cheney 1977). 
By the end of the first year infants have begun to behave toward each 
other according to the rank of their mothers (Berman 1980b, Datta 1983, 
Chapter 6 of this study). Intervention from the mother may therefore have 
become less necessary to focal infants in order to maintain their rank. 
Focal infants had fewer grooming incidents at 66-79 weeks than at the 
earlier age periods. This was because they had many fewer grooming 
incidents with the mother at 66-79 weeks. Focal infants had relatively 
more grooming incidents with non-mother monkeys at this age period. A 
concomitant of this was that the percentage of grooming incidents where 
focal infants groomed their partners increased. Thus focal infants may 
have been acquiring new relationships, and one way to be attractive to a 
social partner may be to groom that partner. 
The measures of play indicate that playful interactions were becoming 
less easy to maintain with increasing age. Infants became less successful 
at initiating play successfully from 23-36 weeks in the first year to 66- 
79 weeks in the second year of life, and the number of playful interactions 
prematurely terminated in aggression or by interruption increased from 9- 
22 weeks to 23-36 weeks, remaining high at 66-79 weeks in the second year. 
This may be related to the decrease in time spent in play from 23-36 weeks 
to 66-79 weeks, reported in the previous chapter. 
The results for this study of maternal rejections occurring in the 
first year of life and then falling off in the second year of life are in 
harmony with previous work looking at these measures (Berman 198Ua, Hinde 
and Spencer-Booth 1967). The frequency of tantrums fell off at 66-79 weeks 
which is a relatively earlier fall than was observed by Hinde and Spencer- 
Booth (1967) who found that tantrums remained frequent until weeks 79 to 
86. This is in accord with Berman's (1980a) comparison of free-ranging and 
captive infant rhesus where she found that captive infants became 
independent of their mothers rather later than did free-ranging infants 
from their mothers. 
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What is most impressive about the patterns of the measures of socially 
skilled behaviours adopted here is the fact that independent measures from 
similar behavioral complexes such as the number of tantrums and maternal 
rejections, or the termination of play in aggression or by interruption, 
showed similar age changes. Regarding the relatonship between skills from 
different behavioural complexes, there is some evidence for a relationship 
between play and grooming skills, but not between play and aiding skills. 
The infants appear to have been moving through a series of challenging 
and in some ways conflicting situations. While maternal rejections and 
tantrums were relatively high in the first year, they were also aided more 
by their mothers, whereas in the second year, having been weaned, they also 
did not receive so much protection from their mothers. From having been 
relatively successful at initiating play in the first year, they became 
less successful at play initiation, as play incidents ended prematurely 
more frequently. They appear to have learned to solicit both grooming and 
aid during the course of the first year, and to have acquired 
relationships with other juveniles who might support them in response to 
solicitation, or give unsolicited support. 
In this chapter I have reported age changes of social skills taken from 
the behavioural complexes of aid, grooming, play and the maternal 
relationship for infants observed from 9 to 79 weeks. Most of these 
measures show change with age. This suggests that changes in skill were 
occurring. This intuitively correct result suggests that I was using good 
measures of skill. The lack of correlations between skills exhibited by a 
focal infant from one age period to another suggests that these infant 
monkeys were changing rapidly from one age to another, and that skills do 
not necessarily carry over from one age to another. In some cases this was 
probably because the range of variation was not sufficient to detect any 
individual correlations. Such measures where the range of variation was 
small are the measures of skills in aid, the premature termination of play 
and skills in the maternal relationship. I use these results in later 
chapters to'discover whether and how far the development of social skills 
was related to genetic relationships between monkeys (Chapter 5), 
dominance rank of focal infants (Chapter 6), date of birth of focal 
infants (Chapter 7), and the development of play in the focal infants 
(Chapter 8). 
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5. GENEALOGY MEMBERSHIP, PLAY AND SOCIAL SKILLS 
5.1 Introduction 
In this chapter I investigate the relationship between genealogy 
membership of the focal infants and the measures of play and social skills 
reported in Chapters 3 and 4 respectively. 
Genealogy of focal infants may affect the frequencies of playful and 
socially skilful behaviours, and also the types of partners with whom 
infants have playful or socially skilled interactions. For this study, it 
was important to assess the possible effects of genealogy membership on 
the relationship between the development of play and social skills. If 
genealogy membership of focal infants did affect the measures of play and 
social skills used in this study, then it was potentially a variable which 
could confound any correlations discovered between these two behaviours. 
Various aspects of genealogy membership may be important: the size of the 
genealogy, the dominance rank of the genealogy, and the closeness of 
genetic relationship within the genealogy. 
In the first part of the results section, I examine whether the 
genealogy of focal infants affected the measures of play adopted in this 
study. I examine whether focal infants from different genealogies spent 
different amounts of their time in play, and whether they had different 
numbers of playful interactions. I also examine whether focal infants from 
different genealogies had different numbers of play partners. 
I examine the overall types of play partners that focal infants had in 
two ways. First, I look at the number of play partners and the number of 
playful interactions with play partners according to the genealogy 
membership of these play partners for all focal infants. This shows 
whether play partners came from particular genealogies or not, and whether 
playful interactions were with monkeys from particular genealogies or not. 
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Second, I examine the distribution of the numbers of play partners and the 
numbers of interactions with play partners from different genealogies for 
focal infants according to the genealogy membership of the focal infants. 
I examine whether focal infants had more play partners or more playful 
interactions with play partners from their own genealogy than with play 
partners from different genealogies. I also examine whether focal infants 
from larger genealogies had more play partners or playful interactions 
with play partners from their own genealogy than did focal infants from 
smaller genealogies. Similarly, I examine whether focal infants from 
smaller genealogies had more play partners or playful interactions with 
play partners from different genealogies than did focal infants from 
larger genealogies. I examine whether there was any tendency for focal 
infants to play with play partners from higher-ranking genealogies more 
than with play partners from lower-ranking genealogies. Again, I look at 
the number of play partners and the number of playful interactions with 
play partners. 
I look at the genealogy membership of Constant Play Partners (defined 
in Section 4 of 3.2.1) and the genealogy membership of Favourite Peer Play 
Partners (defined in Section 5 of 3.2.1). I also examine whether these play 
partners tended to come from the same sub-genealogy as the focal infants 
or not. 
I look at whether focal infants from different genealogies showed 
different types of play. I look at this in terms of the directionality of 
play and the amount of contact in play. These measures are defined and 
reported in Section 3.2.3. 
I look at whether focal infants from different genealogies exhibited 
different levels of the social skills measures reported in Chapter 4. Did 
infants from particular genealogies become involved in aiding incidents 
at different frequencies? Did infants from particular genealogies have 
different numbers of grooming incidents (the total number, and the number 
with the mother)? Did the direction of grooming for infants from different 
genealogies vary? Was the frequency of initiation of play and the 
premature termination of play related to the genealogy membership of the 
focal infants? Were measures of the relationship with the mother (the 
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number of rejections by the mother, and the number of tantrums by the focal 
infant) different for infants from different genealogies? 
There were three genealogies in Group I of varying size, and relative 
dominance rank. Genealogy 091 was the largest and the highest-ranking 
genealogy. Genealogy DM was the smallest, and was the middle-ranking 
genealogy. Genealogy 116 was intermediate in size, and the lowest-ranking 
genealogy. Although the largest genealogy was also the highest ranking, 
the smallest genealogy was not the lowest-ranking. Thus it was possible to 
discriminate whether size of genealogy or dominance rank of genealogy were 
important with regard to the development of play and social skills. I was 
able to assess the importance of the closeness of genetic relationship 
since all genetic relationships through females are known for the monkeys 
on Cayo Santiago, and I used this information when I considered the sub- 
genealogy membership of Constant Play Partners and Favourite Peer Play 
Partners of the focal infants. 
5.2 Results 
5.2.1 Genealogy membership and play 
1. General play measures (Table 5.1) 
Focal infants from the three genealogies are compared for the three 
general measures of play in Table 5.1. There were no significant 
differences between focal infants from the three genealogies for these 
three general measures of play: time spent in play, the number of playful 
interactions and the number of play partners. Thus focal infants from each 
genealogy spent similar amounts of time in play, had similar numbers of 
playful interactions and had similar numbers of play partners despite 
differences in size and rank of their genealogies. 
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Table 5. I 
Mann-Whitney U-tests (z values) comparing three general play measures for 
focal infants from the three genealogies within the same age periods. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Time spent in play: 
9-22 weeks -1.09 NS -0.68 NS -0.44 NS 
23-36 weeks -0.49 NS -0.23 NS -0.59 NS 
66-79 weeks -1.73 NS -0.39 NS -1.48 NS 
Number of playful interactions: 
9-22 weeks -0.20 NS -0.73 NS -0.59 NS 
23-36 weeks -1.58 NS -0.27 NS -1.46 NS 
66-79 weeks -1.51 NS -0.20 NS -1.76 NS 
Number of play par tners: 
9-22 weeks -0.40 NS -0.77 NS -0.60 NS 
23-36 weeks -0.59 NS -0.32 NS -0.60 NS 
66-79 weeks -1.30 NS -0.54 NS -0.74 NS 
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2. Genealogy membership of play partners 
(a) For all focal infants (Figure 5.1, Table 5.11) 
The number of play partners that an infant had was the number of 
different monkeys with whom he played. The number of playful interactions 
with play partners for each focal infant is the sum of the number of 
playful interactions which each play partner had with the focal infant. 
Figure 5.1 shows the number of play partners from the three genealogies 
and the number of playful interactions with play partners from the three 
genealogies (genealogy 091, genealogy DM, genealogy 116) for all the focal 
infants. Table 5.11 shows that in all age periods there were significantly 
more play partners and playful interactions with play partners from 
genealogy 091 than from genealogy DM. The median numbers of play partners 
and playful interactions with play partners from genealogy 091 were higher 
than the median numbers of play partners and playful interactions with 
play partners from genealogy 116 in all age periods, although they were 
not significantly different (Table 5.11). The median numbers of play 
partners and playful interactions with play partners from genealogy 116 
were higher than the median numbers of play partners and playful 
interactions with play partners from genealogy DM in all age periods. 
These were significantly different for the numbers of play partners at 9- 
22 weeks, and for the numbers of play partners and playful interactions 
with play partners at 66-79 weeks. 
The above results suggest a tendency for most play partners and playful 
interactions with play partners to be from genealogy 091, fewer from 
genealogy 116 and least from genealogy DM. Genealogy 091 was the largest, 
highest-ranking genealogy, genealogy DM the smallest middle-ranking 
genealogy and genealogy 116 was intermediate in size and lowest-ranking. 
Thus lt appears that focal infants may not have been playing 
preferentially with monkeys according to their genealogy rank, but with 
monkeys according to the size of their genealogy, and thus possibly 
randomly by availability. However, 11 focal infants came from genealogy 
091 (the largest genealogy), 2 from genealogy DM (the smallest genealogy) 
and 7 from genealogy 116. The size of each genealogy therefore correlated 
with the number of focal infants from each genealogy. Thus an alternative 
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Figure 5.1 
(a) The number of play partners, and (b) the number of playful 
interactions with play partners according to genealogy of 
play partners at different ages of focal infants (medians and 
interquartile ranges). Age of focal infants increases down the 
page. The three graphs on the left show the number of play 
partners, and the three graphs on the right show the number of 
playful interactions with play partners. Below the horizontal 
axes on the graphs is the name of the genealogy, and below 
that is the number of monkeys that were in each genealogy at 
that age period. The number of monkeys is expressed as a range 
in some cases since the group changed during the year, with 
births, deaths, and group changes occurring. 
(a) Number of 
play partners 
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Table 5. II 
Wilcoxon matched-pairs tests (z values) between the number of play 
partners and the number of playful interactions with play partners, 
according to genealogy of the play partners for all focal infants in the 
three age periods. The number of focal infants involved in the analysis 
(N) is shown under the age period in weeks. 
Genealogies of Play Partners 
091 & DM 091 & 116 DM & 116 
(1) 9-22 weeks 
N=20 
no. of play partners -3.20 *** 
no. of playful 
interactions -2.72 ** 
(2) 23-36 weeks 
N=20 
-1.83 NS -2.24 * 
-0.99 NS -1.75 NS 
no. of play partners -3.40 *** 
no* of playful 
interactions -2.84 ** 
(3) 66-79 weeks 
N-19 
no. of play partners -2.94 ** 
no. of playful 
interactions -2.37 
-1.89 NS -1.23 NS 
-1.40 NS -0.74 NS 
-1.07 NS -2.54 ** 
-0.60 NS -2.24 * 
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explanation may be that infants were playing preferentially with monkeys 
from their own genealogy. In the next section I test these alternatives. 
(b) Genealogy membership of play partners with focal infants according to 
the genealogy of the focal infants (Figure 5.2, Table 5.111) 
Figure 5.2 shows the number of play partners and the number of playful 
interactions with play partners from different genealogies for focal 
infants from genealogy 091 (Figure 5.2 (i)), genealogy DM (Figure 5.2 
(ii)), and for genealogy 116 (Figure 5.2 (iii)). In all but one case the 
median number of play partners and playful interactions with play partners 
from the same genealogy as the focal infant was higher than the median 
numbers of play partners and playful interactions with play partners from 
different genealogies to the focal infant. It was not possible to test for 
significant differences between the number of play partners and the number 
of playful interactions with play partners for focal infants from 
genealogy DM since it contained only two of them. For genealogy 091 and 
genealogy 116 focal infants, the differences were significant in all cases 
(Table 5.111). The one exception to focal infants playing most frequently 
with monkeys from their own genealogy was for genealogy DM. Inspection of 
Figure 5.2 shows that at 23-36 weeks focal infants from genealogy DM had a 
similar number of play partners from genealogy 091 as from their own 
genealogy. However, they had many more playful interactions with play 
partners from their own genealogy than from genealogy 091 in that age 
period. 
I have shown that focal infants played preferentially with monkeys from 
their own genealogy. Now I investigate whether focal infants of different 
genealogies had comparable numbers of play partners and playful 
interactions with play partners from their own genealogy. It may be that 
focal infants from a smaller genealogy would not have as many monkeys 
available with whom to play as focal infants from a larger genealogy. Thus, 
although they might play with as many available monkeys as possible, this 
might be fewer than would be available for focal infants from a larger 
genealogy. Table 5. IV (i) shows that this was the case for focal infants 
from genealogy DM (the smallest genealogy) at 66-79 weeks. Focal infants 
from genealogy DM had fewer play partners from their own genealogy than 
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Figure 5.2 
(a) The number of play partners, and (b) the number of playful 
interactions with play partners from each genealogy for focal 
infants according to the genealogy membership of the focal 
infant, (i) Focal infants from genealogy 091, (ii) Focal 
infants from genealogy 116, and (iii) Focal infants from 
genealogy DM, (medians and ranges). On the horizontal axis of 
each graph an asterisk marks the genealogy of the focal 
infants. The number of focal infants from each genealogy (N) 
is shown under the age period label. Age of focal infants 
increases down the page. The three graphs on the left show the 
number of play partners, and the three graphs on the right 
show the number of playful interactions with play partners. 
Below the horizontal axes on the graphs is the name of the 
genealogy, and below that is the number of monkeys that were 
in each genealogy at that age period. The number of monkeys is 
expressed as a range in some cases since the group composition 
changed during the year, with births, deaths and group changes 
occurring. 
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(ii) Focal infants from genealogy DM 
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(iii) Focal infants from genealogy 116 
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Table 5.111 
Wilcoxon matched-pairs tests (z values) between the number of play 
partners and the number of playful interactions with play partners 
according to genealogy of partners for focal infants of different 
genealogies for the three age periods. The number of focal infants from 
each genealogy (N) is shown under the age period in weeks. 
Genealogies of Play Partners 
091 & DM 091 & 116 DM & 116 
Focal infants from genealogy 091 
(1) 9-22 weeks 
N=11 
no. of play partners -2.93 ** -2.845 ** -1.72 NS 
no. of playful 
interactions -2.845 ** -2.76 ** -0.46 NS 
(2) 23-36 weeks 
N-11 
no. of play partners -2.93 ** -2.80 ** -1.48 NS 
no. of playful 
interactions -2.93 ** -2.845 ** -1.43 NS 
(3) 66-79 weeks 
N-10 
no. of play partners -2.80 ** -2.80 ** -1.60 
no. of playful 
interactions -2.80 ** -2.80 ** -1.47 NS 
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Table 5.111 (cont'd) 
Focal infants from genealogy 116 
Genealogies of Play Partners 
091 & DM 091 & 116 DM & 116 
(1) 9-22 weeks 
N=7 
no. of play partners -2.20 * -2.37 * -2.37 * 
no. of playful 
interactions -1.68 NS -2.37 * -2.37 * 
(2) 23-36 weeks 
Na7 
no. of play partners -1.89 NS -2.37 * -2.37 * 
no. of playful 
interactions -2.37 * -2.37 * -2.37 * 
(3) 66-79 weeks 
N-7 
no. of play partners -1.57 NS -2.37 * -2.37 * 
no. of playful 
interactions -0.51 NS -2.37 * -2.37 * 
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did focal infants from genealogy 091, and focal infants from genealogy 116. 
Similarly, at 23-36 weeks, focal infants from genealogy DM had 
significantly fewer play partners from their own genealogy than did focal 
infants from genealogy 116 with monkeys from their own genealogy (but not 
fewer than did focal infants from genealogy 091 with monkeys from 
genealogy 091). 
Given that focal infants from genealogy DM had fewer play partners from 
their own genealogy in these later age periods than did focal infants from 
the other two genealogies, I look at whether they also had fewer playful 
interactions with monkeys from their own genealogy than did focal infants 
from other genealogies with play partners from their genealogies. Table 
5. IV (i) shows that there was no difference in any age period between the 
numbers of playful interactions that focal infants from the three 
genealogies had with monkeys from their own genealogy. Thus it would 
appear that although focal infants from genealogy DM had fewer play 
partners from their own genealogy relative to focal infants from genealogy 
116 at 23-36 weeks, and at 66-79 weeks, and focal infants from genealogy 
091 at 66-79 weeks, they compensated by playing more frequently with play 
partners from their own genealogy. 
Given the above results, and the fact that focal infants did not differ 
in the numbers of play partners that they had from the whole group, I now 
test to see if focal infants from genealogy DM had significantly more play 
partners from different genealogies (091 and 116) at 66-79 weeks than did 
the other two genealogies (genealogy 091 focal infants with play partners 
from genealogy DM and genealogy 116; genealogy 116 focal infants with play 
partners from genealogy 091 and genealogy DM). 
Table, 5. IV. (ii) shows that there was no difference between the 
genealogies in the numbers of play partners or the numbers of playful 
interactions with play partners from different genealogies to the focal 
infants. This is rather surprising in the cases where the genealogy DM 
infants had fewer play partners from their own genealogy compared with the 
larger genealogies with play partners from their genealogies, given that 
the number of play partners from the whole group did not differ for focal 
infants from the different genealogies (Section 1 of 5.2.1). However, this 
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Table 5. IV 
Mann-Whitney U-tests (z values) for (a) the number of play partners, and 
(b) the number of playful interactions with play partners, for (i) play 
partners from the same genealogy as focal infants, and (ii) play partners 
from a different genealogy to the focal infants, for focal infants from 
different genealogies within the same age periods. 
(1) Play partners from the same genealogy as focal infants 
Genealogies of Focal Infants 
091 & DM 091 & 116 DM & 116 
(1) 9-22 weeks 
(a) no. of play partners -1.29 NS -1.50 NS 
(b) no. of playful -0.69 NS -0.04 NS 
interactions 
(2) 23-36 weeks 
(a) no. of play partners -1.49 NS -1.59 NS 
(b) no. of playful -1.19 NS -0.18 NS 
interactions 
(3) 66-79 weeks 
(a) no. of play partners -1.95 * -0.83 NS 









Table 5.1V (cont'd) 
(ii) Play partners from a different genealogy from focal infants 
Genealogies of Focal Infants 
091 & DM 091 & 116 DM & 116 
(1) 9-22 weeks 
(a) no. of play partners -0.80 NS -0.87 NS -0.45 NS 
(b) no. of playful -0.89 NS -1.09 NS -0.44 NS 
interactions 
(2) 23-36 weeks 
(a) no. of play partners -1.69 NS -1.05 NS -1.19 NS 
(b) no. of playful -1.09 NS -1.04 NS -0.735 NS 
interactions 
(3) 66-79 weeks 
(a) no. of play partners -1.10 NS -1.33 NS -0.89 NS 
(b) no. of playful -1.205 NS -1.62 NS -0.44 NS 
interactions 
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result may be a statistical artifact since the nonparametric Mann-Whitney 
test takes ranks and not absolute values into account. I suggest this 
result may have been obtained in the following manner. Some of the 
genealogy 116 and 091 focal infants played more with play partners from 
their own genealogy, and less with infants from unrelated genealogies. 
Some of the genealogy 116 and 091 infants played less with play partners 
from their own genealogy, and more with play partners from unrelated 
genealogies. There was no tendency for the genealogy DM focal infants to 
do this. The range of total play partners would therefore be greater for 
the genealogy 091 and 116 focal infants, and would thus be more likely to 
overlap with the range for genealogy DM focal infants. This is discussed 
in more detail in the next Chapter, where dominance rank of the focal 
infants is considered. 
Visual inspection of the graphs in Figure 5.2 suggests that focal 
infants did not discriminate between the two unrelated genealogies. 
Generally focal infants did not have many play partners or playful 
interactions with play partners from different genealogies. Thus there is 
no evidence to support a hypothesis that focal infants played 
preferentially with monkeys from higher-ranking genealogies. Again, this 
is considered in more detail in Chapter 6. 
(c) Constant Play Partners (Figure 5.3) 
Constant Play Partners (as defined in Section 4 of 3.2.2) were always 
from the same genealogy as the focal infants and only one Constant Play 
Partner was from a different sub-genealogy to the focal infant. Thus focal 
infants tended to have Constant Play Partners who were very closely 
related to them. Where play partners were older they were generally female 
siblings, and where they were peers, they were generally the most closely- 
related male peers that the focal infants had. 
(d) Favourite Peer Play Partners (Figure 5.4) 
The Favourite Peer Play Partner was that peer with whom a focal infant 
played most during an age period. Figure 5.4 shows that at 9-22 weeks three 
Favourite Peer Play Partners were from different genealogies. 11 out of 
the 24 Favourite Peer Play Partners came from different sub-genealogies to 
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Figure 5.3 
Genealogical and sub-genealogical relationships of Constant 
Play Partners with focal infants. 'y' denotes that focal 
infants came from the same genealogy or sub-genealogy as 
their Constant Play Partners, and 'n' that they did not. Where 
a Constant Play Partner was a sibling of the focal infant, 
this is specified. The age and sex of Constant Play Partners 
are given in the fifth and sixth columns of the table. 
Focal Constant Same Same Age Sex 
infant Play Genealogy Sub-genealogy 
Partner 
C53 C56 y y peer male 
D38 C59 y y peer male 
C61 C15 y y (sib) 1-year older female 
C56 C53 y y peer male 
D53 B11 y y (sib) 1-year older female 
C56 y n peer male 
C59 B63 y y (sib) 1-year older female 
D38 y y peer male 
D58 B60 y y (sib) 1-year older female 
C52 y y peer male 
D55 C09 y y 1-year older male 
C98 B85 y y (sib) 1-year older female 
B69 y y 1-year older male 
C08 y y 1-year older male 
A31 y y (sib) 2-yrs older female 
C52 D58 y y peer male 
D52 C53 y y peer male 
C56 y y peer male 
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Figure 5.4 
Favourite Peer Play Partners of focal infants according to 
their genealogy membership. Each genealogy is labelled 
(genealogy 091, genealogy DM, genealogy 116), and separated by 
dotted lines. Rank of genealogy decreases in a clockwise 
direction from the highest-ranking genealogy (091) to the 
lowest-ranking genealogy (116). Sub-genealogies within 
genealogies are linked by brackets. The Favourite Peer Play 
Partner of a focal infant is indicated by an arrow drawn from 
the focal infant to the Favourite Peer Play Partner. The 
number of playful interactions the focal infant had with his 
Favourite Peer Play Partner(s) is indicated using the 
following convention: 
0-4 playful interactions -"-"-". 
5-9 playful interactions 
10+ playful interactions i®s 
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the focal infant. At 66-79 weeks, no Favourite Peer Play Partner came from 
a different genealogy, and 17 out of the 21 Favourite Peer Play Partners 
came from the same sub-genealogy as the focal infant. Thus it appears that 
infants tended to have Favourite Peer Play Partners who were closely 
genetically related, and this became more apparent with age. 
3. Quality of Play (Table 5. V) 
There is only one significant difference between the focal infants from 
different genealogies in the quality of play that they exhibited. Thus 
there is no evidence that infants from different genealogies consistently 
differed in the directionality of their play or in their use of contact 
during play. 
5.2.2 Genealogy Membership and Social Skills 
1. Aid (Table 5. VI) 
Infants from different genealogies did not have differing numbers of 
aiding incidents. 
2. Grooming (Table 5. VII) 
There are no significant differences between different measures of 
grooming obtained by focal infants in different genealogies. 
3. Initiation of Play (Table 5. VIII) 
There are no significant differences between measures of the 
initiation of play for focal infants from different genealogies. 
4. Premature termination of play (Table 5. IX) 
Premature termination of play measures did not differ with genealogy 
membership of the focal infants. 
5. Maternal relationship (Table 5. X) 
The number of rejections by the mother and the number of tantrums given 
by the focal infants were not significantly different for focal infants 
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Table 5. V 
Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for the quality of their play. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Direction of Play 
Number of playful incidents directed by focal infants: 
9-22 weeks -0.30 NS -0.54 NS -0.44 NS 
23-36 weeks -0.79 NS -0.68 NS -1.18 NS 
66-79 weeks -0.54 NS -0.49 NS -0.00 NS 
Number of mutually directed playful incidents: 
9-22 weeks -0.30 NS -0.91 NS 0.00 NS 
23-36 weeks -1.38 NS -0.32 NS -1.46 NS 
66-79 weeks -0.86 NS -0.05 NS -1.46 NS 
Number of playful incidents directed by a play partner at the 
focal infants: 
9-22 weeks -1.29 NS -0.45 NS -1.18 NS 
23-36 weeks -1.19 NS -0.73 NS -1.49 NS 
66-79 weeks -1.40 NS 0.00 NS -1.47 NS 
Percentage of playful inciden ts which were directed (either by 
the focal infant or by a play partner) 
9-22 weeks -1.18 NS -0.82 NS -0.59 NS 
23-36 weeks -0.59 NS -0.86 NS 0.00 NS 
66-79 weeks -1.29 NS -0.49 NS -1.76 NS 
Percentage of all directed playful incidents which were directed 
by the focal infant: 
9-22 weeks -0.79 NS 
23-36 weeks 0.00 NS 
66-79 weeks -1.72 NS 
-1.77 NS -0.46 NS 
-0.14 NS 0.00 NS 
-0.19 NS -2.06 * 
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Table 5. V (cont'd) 
Contact during play 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Number of playful incidents which did not involve contact: 
9-22 weeks -0.49 NS -0.14 NS -0.75 NS 
23-36 weeks -0.40 NS -0.86 NS -0.29 NS 
66-79 weeks -1.29 NS -0.15 NS -0.88 NS 
Number of playful incidents involving contact 
9-22 weeks -0.39 NS -0.14 NS -0.59 NS 
23-36 weeks -1.58 NS -0.77 NS -1.46 NS 
66-79 weeks -1.29 NS 0.00 NS -1.17 NS 
Percentage of all playful incidents which did not involve contact 
9-22 weeks -0.99 NS -1.04 NS -1.76 NS 
23-36 weeks -0.59 NS -1.49 NS -0.29 NS 
66-79 weeks -0.21 NS -0.39 NS -0.29 NS 
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Tal-. 1a 9-VT 
Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for the number of aiding incidents. 
Genealogies of focal infants 
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Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for measures of grooming. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Number of grooming incidents 
9-22 weeks -1.19 NS -1.22 NS -0.15 NS 
23-36 weeks -0.10 NS -0.50 NS -0.15 NS 
66-79 weeks -0.32 NS -0.29 NS -0.29 NS 
Number of grooming incidents with the mother 
9-22 weeks -0.89 NS -0.50 NS -0.30 NS 
23-36 weeks -0.11 NS 0.00 NS 0.00 NS 
66-79 weeks -0.48 NS -0.48 NS -0.15 NS 
Number of grooming incidents in which focal infant was groomed 
by a partner: 
9-22 weeks -0.59 NS -1.22 NS -0.29 NS 
23-36 weeks -0.20 NS -0.27 NS -0.29 NS 
66-79 weeks -0.43 NS -0.05 NS 0.00 NS 
Number of grooming incidents in which focal infant groomed the 
partner: 
9-22 weeks -1.39 NS -0.59 NS -0.89 NS 
23-36 weeks -0.60 NS -0.82 NS -0.30 NS 
66-79 weeks -1.08 NS -0.49 NS -0.59 NS 
Percentage of all grooming incidents where the focal infant 
was groomed by a partner: 
9-22 weeks -0.59 NS -0.23 NS -0.29 NS 
23-36 weeks -0.59 NS -0.41 NS 0.00 NS 
66-79 weeks -0.65 NS -0.39 NS -0.29 NS 
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Table 5. VIII 
Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for the initiation of play. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Number of successful initiat ions of play by focal in fant: 
9-22 weeks -0.50 NS -0.14 NS -0.30 NS 
23-36 weeks -0.38 NS -0.09 NS -0.59 NS 
66-79 weeks -1.30 NS -0.245 NS -1.76 NS 
Number of unsuccessful initi ations of play by focal infants: 
9-22 weeks -0.795 NS -0.78 NS -0.30 NS 
23-36 weeks -0.99 NS -0.68 NS -0.31 NS 
66-79 weeks -0.65 NS -0.20 NS -0.31 NS 
Percentage of attempted init iations of play by focal infant 
which were successful: 
9-22 weeks -0.30 NS -0.27 NS -0.29 NS 
23-36 weeks -0.10 NS -0.63 NS -0.15 NS 
66-79 weeks -1.83 NS -1.03 NS -1.76 NS 
Number of successful initiat ions of play by play par tners: 
9-22 weeks -0.69 NS -1.50 NS -1.48 NS 
23-36 weeks -1.38 NS -0.68 NS -1.46 NS 
66-79 weeks -0.86 NS -1.76 NS -1.47 NS 
Number of unsuccessful initi ations of play partners: 
9-22 weeks -1.10 NS -1.06 NS -1.05 NS 
23-36 weeks -1.11 NS -0.05 NS -1.18 NS 
66-79 weeks -0.22 NS -0.34 NS -0.29 NS 
Percentage of attempted initiations of play by play partner 
which were successful: 
9-22 weeks -0.79 NS -0.41 NS -0.88 NS 
23-36 weeks -0.20 NS -0.68 NS -0.88 NS 
66-79 weeks -1.40 NS -1.51 NS -1.76 NS 
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Table 5. IX 
Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for the termination of play. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Premature termination of play in aggression: 
9-22 weeks -0.94 NS -1.21 NS 0.00 NS 
23-36 weeks -0.20 NS -0.19 NS -0.30 NS 
66-79 weeks -0.12 NS -0.88 NS -0.61 NS 
Premature termination of play by interruption: 
9-22 weeks -0.22 NS -0.25 NS 0.00 NS 
23-36 weeks -0.30 NS -1.89 NS -0.75 NS 
66-79 weeks -1.09 NS -0.60 NS -0.89 NS 
Table 5. X 
Mann-Whitney U-tests (z values) between focal infants from different 
genealogies for maternal measures. 
Genealogies of focal infants 
091 & DM 091 & 116 DM & 116 
Number of rejections by mot hers of the focal infants: 
9-22 weeks -0.70 NS -0.23 NS -0.30 NS 
23-36 weeks -0.59 NS -0.50 NS -0.30 NS 
66-79 weeks -0.42 NS 0.00 NS -0.35 NS 
Number of tantrums by the f ocal infants: 
9-22 weeks -0.20 NS -0.19 NS -0.15 NS 
23-36 weeks -0.70 NS -0.37 NS -0.90 NS 
66-79 weeks -1.16 NS -0.84 NS -1.87 NS 
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from the different genealogies. 
5.3 Discussion 
5.3.1 Summary of results from this study 
1. The time spent in play, the number of playful interactions and the 
number of play partners were not affected by genealogy membership. 
2. Focal infants had more play partners and playful interactions with play 
partners from their own genealogy. Focal infants from the smallest 
genealogy showed a tendency to be restricted to a smaller number of play 
partners from their genealogy in the final age period, compared with focal 
infants from the larger genealogies. Focal infants from the smallest 
genealogy appeared to compensate by having relatively more playful 
interactions with partners from their own genealogy. Constant Play 
Partners were all from the same genealogy as focal infants, and most were 
from the same sub-genealogy as focal infants. Favourite Peer Play Partners 
were not always from the same genealogy as the focal infant at 9-22 weeks, 
and at 23-36 weeks, but were always from the same genealogy at 66-79 weeks. 
3. The quality of play did not vary with genealogy membership of the focal 
infants. 
4. Measures of social skill were not distinguishable by the genealogy 
membership of the focal infants. 
5.3.2 Interpretation of results 
One might have predicted that infants from a larger genealogy would 
have had more monkeys available with whom to play, and thus might have had 
more play partners than infants from a smaller genealogy. The infants from 
the largest genealogy in this study did not actually have more play 
partners than infants in smaller genealogies. 
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The fact that focal infants from different-sized genealogies did not 
differ in the number of play partners that they had, coupled with the fact 
that they did not differ in the amount of time that they spent in play, nor 
in the number of playful interactions, suggests that focal infants had a 
tendency to play with a certain number of partners and to spend a certain 
amount of time in play irrespective of the number of closely-related 
partners available. 
However, infants did discriminate in their choice of play partners 
according to their genetic relationship. They generally played with 
monkeys from their own genealogy. Constant Play Partners were always very 
closely related. There was a tendency to have Favourite Peer Play Partners 
from the same genealogy, and this increased with age. These data are in 
harmony with Berman's data (Berman 1983) showing that infants tend to 
spend more time in proximity to closely-related monkeys than to less 
closely-related monkeys. She also found that infants tended to have more 
friendly interactions (touching, grooming, embrace, play) with closely- 
related monkeys than with less closely-related monkeys. Her study was of 
infants from 0 to 30 weeks, whereas this study was of infants from 9 to 79 
weeks. Thus this study shows that at least some of the effects she found in 
younger infants continue to be shown in older infants. The results from my 
study are also in harmony with those obtained by Cheney (1978), and Owens 
(1975a) who found a tendency for immature baboons (Paplo cynocephalus and 
Papio anubis respectively) to play more with their siblings than with 
monkeys of the same age and sex as the sibling. 
The increasing tendency for focal infants to play with closely-related 
play partners may account for the fact that to the final age period the 
focal infants from genealogy DM had fewer play partners from their own 
genealogy than did focal infants from genealogies 091 and 116 with play 
partners from their genealogies. 
In Chapter 3, I found significant positive correlations between the 
number of play partners and the time spent in play and the number of 
playful interactions that focal infants had during the same age period. I 
suggested that the availability of play partners may determine the amount 
of play that infants have. In this chapter I have looked at the 
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availability of play partners according to genealogy membership. Genealogy 
membership did affect the numbers of play partners that focal infants had 
from their own genealogy, but they appeared able to compensate in this 
instance such that they spent similar amounts of time in play, and had 
similar numbers of playful interactions. 
The genealogy of focal infants did not affect the development of 
socially skilled behaviours. Thus it would appear that monkeys from 
different genealogies had similar opportunities to develop aiding skills, 
grooming skills, play skills and skills regarding the maternal 
relationship. 
To conclude, genealogy membership appears to have been relevant to the 
focal infants regarding the development of play in that they tended to 
play with monkeys from their own genealogy. It appears that they began to 
discriminate increasingly against playing with non-related infants at 
least for the Favourite Peer Play Partner. Size of genealogy was more 
important than rank of genealogy. Genealogy membership did not affect the 
quantity or quality of the play of the focal infants. Genealogy membership 
was not important with regard to the socially-skilled behaviours as 
measured for this study. Thus genealogy membership is not a potentially 
confounding variable in the assessment of the relationship between the 
development of play and the development of social skills. 
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6. DOMINANCE RANK, PLAY AND SOCIAL SKILLS 
6.1 Introduction 
In this chapter I investigate the relationship between the dominance 
rank of the focal infants and the measures of play and social skills 
reported in Chapters 3 and 4 respectively. 
Dominance rank of focal infants may affect the frequencies of playful 
and socially skilful behaviours, and it may affect the types of partners 
with whom infants interact during playful or socially skilled 
interactions. Dominance rank may be important to infants in that it may 
influence both how they behave to others, and how others behave to them. 
With regard to dominance rank affecting the way that infants behave toward 
others, Datta (1983) and Berman (1980b) showed that infant and juvenile 
Macaca mulatta increasingly behave toward their peers in agonistic 
incidents according to their mothers' ranks. Cheney (1978) showed that 
high-ranking infant Papio cynocephalus played most with other high- 
ranking infants. She also showed that lower-ranking infants played most 
with the higher-ranking infants. With regard to other monkeys treating 
infants differently according to their mothers' ranks, Berman (1980b) 
found that adult female Macaca mulatta treated infants according to the 
dominance rank of their mothers even before the infants had fully acquired 
the dominance ranks of their mothers with respect to their infant peers. 
For this study it was important to discover whether any effects of the 
dominance ranks of the focal infants might account for any relationship 
between the development of play and social skills. If dominance rank of 
focal infants did affect both the measures of play and social skills used 
in this study, then it was potentially a confounding variable regarding 
any correlations discovered between these two behaviours. 
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In the first part of the results section I present the data I used to 
ascertain the relative dominance rank of the focal infants and their 
peers. The simplest way to determine a dominance hierarchy would have been 
to have had the outcomes of many agonistic incidents for each dyad. It was 
not possible to ascertain the relative dominance rank for every dyad of 
infant peers since not all infant peers interacted, and only a subset of 
those that did interact also engaged in agonistic interactions. 
Determination of dominance rank was made in two stages. First, since 
dominance rank of infant macaques and baboons generally follows that of 
the mother (Macaca fuscata, Kawai 1958, Kawamura 1958; Macaca mulatta, 
Berman 1980b, Datta 1983, Sade 1967; Papio cynocephalus, Cheney 1977) the 
rank of the mother was ascertained using the results of dyadic agonistic 
interactions where one partner displayed a submissive gesture or 
behaviours as described in chapter 2 (Section 2.6). These data were 
obtained ad libitum. Second, the results of agonistic interactions between 
focal infants and their peers were examined to see whether they followed 
those of their mothers. These data were obtained from focal samples. If 
they followed that of their mothers, then it was considered reasonable to 
assign the dominance rank of the mother to the infants for analysis of the 
effects of dominance rank on the behaviour of the focal infants. 
In the second part of the results section, I examine whether the 
dominance rank of focal infants was correlated with the measures of play 
adopted in this study. High-ranking monkeys have been considered to be 
attractive to other high-ranking monkeys, and to low-ranking monkeys 
(Cheney 1978, Seyfarth 1976). I examine whether high-ranking focal infants 
spent more time in play, had more playful interactions, and had more play 
partners, than did low-ranking focal infants. 
I examine whether dominance rank affected the type of play partners 
that focal infants had. Did high-ranking focal infants have play partners 
of different ages to those that low-ranking focal infants had? Did high- 
ranking focal infants have play partners of different sexes to those that 
low-ranking focal infants had? Was there any preference for focal infants 
to play with monkeys from high-ranking genealogies? Did focal infants tend 
to have Favourite Peer Play Partners (the peer with whom the focal infants 
played most frequently during an age period) who were higher-ranking than 
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themselves? 
I examine whether the overall quality of play exhibited by focal 
infants differed according to the dominance ranks of the focal infants. I 
also examine whether focal infants differed in the way that they played 
with peers higher-ranking or lower-ranking than themselves. 
In the third part of the results section I look at whether focal 
infants of different ranks exhibited different levels of the social skills 
measures reported in Chapter 4. Did high-ranking focal infants differ from 
low-ranking focal infants in the frequency with which they became involved 
in aiding incidents? Did high-ranking focal infants differ from low- 
ranking focal infants in the number of grooming incidents that they had? 
Did the direction of grooming for focal infants of different ranks vary? 
Was the frequency of initiation of play and the premature termination of 
play related to the dominance rank of the focal infants? Were measures of 
the relationship with the mother (the number of rejections by the mother, 
and the number of tantrums by the focal infant) different for infants of 
different ranks? 
I calculated Spearman rank correlation coefficients for playful and 
skilful behaviours (reported in Chapters 3 and 4 respectively) with 
dominance rank across all twenty focal infants. Dominance rank may also be 
important between focal infants and their closely-related peers and so I 
also calculated Spearman rank correlation coefficients for playful and 
skilful behaviours for focal infants within their genealogies. This was 
not possible for the smallest genealogy (genealogy DM) since there were 
only two focal infants from this genealogy. 
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A_9 Racii1tc 
6.2.1 Assignation of dominance rank 
(1) Dominance rank of the mother 
For the twenty adult females who were mothers of the focal infants, the 
outcome of 380 possible dyads would have been required to determine their 
dominance rank. It was not possible to obtain data for all these dyads and 
so three methods were used to determine a dominance hierarchy for these 
females. 
1. MacMillan ( 1981 ) presented the hierarchy of adult females 
according to their sub-genealogy membership (Figure 6.1) from her study of 
group I in 1980. A sub-genealogy comprised a group of closely-related 
females from one of the three genealogies, and was named after the oldest 
living or dead common ancestor. 
2. The data obtained in this study for dominance interactions between the 
sub-genealogies of adult females (Table 6.1) tend to support MacMillan's 
hierarchy. The only exception was the relationship between the WD and 3R 
sub-genealogies where the WD sub-genealogy was shown to be higher ranking 
than the 3R sub-genealogy in five cases, there being no cases to support 
the reverse case. Other adult female dominance data taken during the 
summer of 1981 support this rank reversal (Berman pers comm). 
3. Adult females generally rank above their adult female offspring (Sade 
1967) and adult female siblings generally rank in inverse order of age 
(Sade 1972). Adult females within sub-genealogies were all siblings or 
offspring of other adult females. Where the mothers of focal infants came 
from the same sub-genealogy, they were ranked according to these rules. 
(2) Dominance rank between focal infant peers 
Analysis of agonistic interactions between focal infants and their 
peers was made using the data obtained during focal sampling. Table 6. II 
shows dominance matrices between focal infants for the three age periods 
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Figure 6.1 
Dominance rank of adult female sub-genealogies (adapted from MacMillan 
(1981)). Sub-genealogies are ranked in order of decreasing rank from left 
to right. Sub-genealogies are named after the oldest common female 
ancestor. 
WE > AA > 443 > 3R > WD > DM > NU > 470 > CS 
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Table 6.1 
Dominance matrix for sub-genealogies of adult females (1981 ad libitum 
data). Sub-genealogies are listed in order of decreasing rank from left to 
right and top to bottom. Numbers in the matrix refer to the number of 
agonistic interactions where an adult females from one sub-genealogy 
behaved submissively toward an adult female from another sub-genealogy. 
Numbers in brackets are the number of adult females (any female three 




WE AA 443 WD 3R DM NU 470 CS 
WE 11 252 13 2 51 
(11) 
AA 112- 7 1 11 
(4) 
443 --1- 7 - 31 
(2) 
winner WD 2--5 8 2 34 
(6) 
3Rd -1-- 4 1 21 
(4) 
DM ----- 2 11 
(12) 
NU ----- 1 17 
(8) 
470 ----- - 1 6 
(4) 




Matrices for peer-peer agonistic interactions for the three age periods. 
Infants are listed in rank order. The highest ranking infant is at the top 
and left of the page for the vertical and horizontal axes respectively. 
The genealogies are marked off by lines. 
(1) 9-22 weeks 
dominant (submitted to) 
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C97 - 0 
D38 - 0 
C59 - 0 
D51 - 0 
C60 1- 0 
738 -3 1 (3)I 
C99 2-1 
1 0 (2) 
D08 - 0 
C98 - 0 




DO - 0 
DO _ 0 
DO _ 0 
D03 1- 0 
C61 - 1 0 




4 54 - 0 
C58 - 0 
058 1 0 
C52 - 0 
C63 0 558 --- - 6 
D55 1 - 0 
071 - 0 





C53 _ 0 
C54 1 0 
D11 1 - 0 
D25 0 
C55 




0) (1) (2) (1) (1) (2) (1)(2) (1) 
183 
(2) 23-36 weeks 
dominant (submitted to) 
t non _ 
nq l- an. _ 
DMA F-- aen . 
116 
CC P eD C' co m 10 ný n "A Tn 01 0 
88 öö üö0 ü8 üöý° üö Üc ý 
1` 0vL 00 rv n 
v) U 'c U 
nHn.. .rn 
al A y 0 03U öÖ i iý v U vv 0U 
C9 - 0 
D3 -2 1 2 (3) 
CS 2-1 1 (1) 
051 - 0 
C6 11 1- 11 2 (2) 
73 12-23 2 (5) 
C9 11 1- 1 1 (1) 
DO 113- 0 
C9 11 1 (1) 
ON 3- 0 
C6 - 0 
DO - 1 1 
(1) 
DO -1 1 (1) 
D09 - 0 
D0' 1- 1 1 (1) 
C61 -1 1 (1) 
D59 - 0 
010 152- 0 
C57 2 - 0 
D50 1 - 1 1 (1) 
4 54 - 0 
C58 0 
D58 11 -1 1 (1) 
C52 1 5 0 
C63 11 
5 58 - 0 
D55 1 -21 2 (3) 
D71 - 0 
D53 11 1- 0 
C56 1 2-11 2 (2) 
D52 1 3 5- 2 1 (2) 
C53 1 - 0 
C54 1 1 1 1- 0 
Di) 1 0 
D25 11- 0 
C5S 
2272324 3 
(213)(9)(2)(3)(2) (3) (6)(3X1) (1) (6) (2) (7) (1) (4) (2) (7) (1) (2) 
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(3) 66-79 weeks 
dominant (submitted to) 
I aen. 091 H aen. DM -41 aen. 116 I 
ý. 03 T7OWTm OD 10 Nr 'n 0-. TO 
ü88ö8Uöö ua üýü8ü 
P- Ov :O to ev m 
u IV v'ä Q ßr1 
I^ :m S~m s :` ,n 
ööc öOUC 30 ua c u u 
C97 -1 1 (1) 
D38 3-4i 1 2 (5) 
C59 16-21 2 (3) 
051 12-1 1 (1) 
C60 374-1111 4 (4) 
738 - 0 
C9 12312-2 1 (2) 
008 121 11 - 1 1 (1) 
C98 113-2 1 (2) 
D26 122 29- 0 
C62 - 0 
D0 - 0 
D0 - 0 
D09 - 0 
D03 11- 1 1 (1) 
C61 32-2 2 2 (4) 
D5 3- 0 
D10 27 0 
C57 - 0 
D50 1 -1 1 (1) 
454 - 0 
C58 - 0 
058 11 - 0 
C52 22321 6 11 2 (2) 
C63 1 1 1 1 (1) 
55d ý""ý"ý- i 
D55 11 1 -1 1 (1) 
D71 1 -1 1 (1) 
D53 11 2 11 1 (1) 
C5u 3 22 1 1- 131 3 (5) 
052 123 10 -1 1 (1) 
C53 111 21 3 116 7-112 3 (4) 
C54 11 12 135 0 
D(1 15 11 0 
D2 1 - 0 
CS 21- 
558340533500110716 0000560 0303422100 
(9(17)06)(4) 6) (20)(903)(6) (1)(1) (19(7)00 (1Z(4) (5) (ß(38(d)(9 1) 
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((1) 9-22 weeks, (2) 23-36 weeks, and (3) 66-79 weeks). The focal infants 
are ordered according to the dominance ranks of their mothers, as 
ascertained above. The matrices show that dominance interactions between 
focal infants were not always between focal infants whose mothers had 
widely-differing dominance ranks. Table 6.111 summarises the results from 
Table 6.11. The total number of focal infant-peer agonistic incidents at 9- 
22 weeks was very low (18), but increased at 23-36 weeks to 93, and at 66- 
79 weeks to 256. At all three ages the percentage of agonistic dyads which 
were consistent with the mother's rank was high at about 70%. The 
percentage of agonistic incidents which were consistent with the mother's 
rank was also about 70% in all age periods. These results are in accord 
with the results of Berman's study on different infants from the same 
group (Berman 1980b). These data support the use of the mothers' ranks as a 
measure of relative dominance rank between the focal infants. This 
hierarchy is used for calculating correlation coefficients between 
relative dominance rank of the focal infants and the frequencies of 
playful and skilful measures. Appleby (1983) criticises the ranking of a 
group of animals in the closest possible order to a linear dominance 
hierarchy, on the grounds that this assumes, possibly incorrectly, that 
dominance among those animals is generally transitive. However, the 
dominance hierarchy obtained for the adult females in this study was very 
similar to the dominance hierarchy for these adult females determined a 
few years previously by Berman (1978) and Colvin (1982), during their 
long-term studies. In addition, many studies have found the transfer of 
rank from macaque mothers and baboon mothers to their offspring (Macaca 
fuscata, Kawai 1958, Kawamura 1958; Macaca mulatta, Berman 1980b, Datta 
1983, Sade 1967, Sade 1972; Papio cynocephalus, Cheney 1977), and I considered 
it justified to construct and use this dominance hierarchy for the focal 
infants in this study. 
6.2.2 Relationship between dominance rank and play 
(1) General Play Measures (Table 6. IV) 
There were no significant correlations between the relative dominance 
rank of focal infants and the time they spent in play, the number of 
playful interactions that they had, or the number of play partners that 
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Table 6.111 
(a) The number of focal infant - peer dyads who interacted agonistically 
at lease once. (b) The number of agonistic incidents between focal infants 
and their peers. 
(i) The number of agonistic dyads and the number of agonistic 
incidents which were consistent with the rank of the mother. 
(ii) The number of agonistic dyads and the number of agonistic 
incidents which were inconsistent with the rank of the mother. 
(iii)The total number of agonistic dyads and the number of 
agonistic incidents observed. 
(iv) The percentage of all agonistic dyads and the percentage of 
agonistic incidents which were consistent with the rank of 
the mother: (i) x 100 
(iii) 
Age of focal (i) (li) (111) (iv) 
infant: 
(1) 9-22 weeks 
(a) Number of dyads: 11 4 15 73 
(b) Number of incidents: 12 6 18 67 
(2) 23-36 weeks 
(a) Number of dyads: 44 20 64 69 
(b) Number of incidents: 67 26 93 72 
(3) 66-79 weeks 
(a) Number of dyads: 83 30 113 73 
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they had. This was the case both for dominance rank relative to all focal 
infants, and to dominance rank relative to other focal infants from the 
same genealogy. 
(2) Type of play partner 
(a) Dominance rank and age of play partner 
Age of all play partners (Table 6. V). 
In order to discover whether rank was associated with the age of play 
partners that a focal infant had, I calculated correlation coefficients 
between dominance rank of the focal infants, and the number of play 
partners they had of various ages (peers, one year older, two years older, 
three years older, four years older, and more than four years older than 
the focal infants; 1982 only, infants one year younger than focal infants). 
Similarly, I calculated correlation coefficients between dominance rank of 
the focal infants and the number of playful interactions that they had 
with play partners at the above ages. 
There were some significant correlations between rank, either overall 
or within genealogies, and the numbers of play partners of different ages, 
and the numbers of playful interactions with play partners of different 
ages. However, the significant correlations do not form a pattern (as 
discussed in Chapter 2), nor were they with the most frequent play 
partners of focal infants. (In Chapter 31 showed that focal infants 
generally played with male peers, or females one year older than 
themselves, in the first year of life. In the second year of life, the focal 
infants generally played with male peers. ) Thus rank did not have a major 
effect on the age of partners with whom focal infants played. 
Play with peers 
In order to test whether peers played more with higher- or with lower- 
ranking peer play partners, I devised three indices. For each infant I 
determined how many higher-ranking peers he played with, and how many 
lower-ranking peers he played with. For each focal infant the number of 
peers available to play with that were higher or lower-ranking varied 
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Table 6. V 
Spearman rank correlation coefficients (re) for dominance rank of focal infants and (t) the 
numbers of play partners of different ages, and (ii) the number of playful interactions with 
play partners of different ages. Age of play partners decreases down the page. Age of focal 
infants increases from left to right. Coefficients are cited for focal infants from (a) 
genealogy 091, (b) genealogy 116 and (c) overall for all infants. n. p. signifies that a 
coefficient could not be calculated. 
Age of focal infants 
(1) 9-22 weeks (2) 23-36 weeks (3) 66-79 weeks 
(a) (b) (c) (a) (b) (c) (a) (b) (c) 
091 116 Overall 091 116 Overall 091 116 Overall 
Adult partners: 
(i) Number of play 0.61 0.20 0.39 0.60 0.00 0.09 0.57 n. p. 0.61 
partners * NS NS * NS NS NS *" 
(ii) Number of playful 0.63 0.20 0.38 0.60 -0.04 0.05 0.54 n. p. 0.61 
interactions * NS NS * NS NS NS NS 
Play partners 4-years older than focal infants: 
(i) Number of play -0.15 -0.29 -0.44 0.30 0.00 -0.50 a. p. 0.20 -0.22 
partners NS NS * NS NS * NS NS 
(ii) Number of playful -0.16 -0.04 -0.44 0.30 -0.25 -0.55 n. p. 0.20 -0.21 
interactions NS NS * NS NS ** NS NS 
Play partners 3-years older than focal infants: 
(i) Number of play -0.69 0.36 -0.10 0.16 -0.79 -0.03 0.41 0.04 -0.13 
partners * NS NS NS * NS NS NS NS 
(i1) Number of playful -0.15 0.36 0.13 0.12 -0.76 -0.05 0.41 0.04 -0.13 
interactions NS NS NS NS * NS NS NS NS 
Play partners 2-years older than focal infants: 
(1) Number of play -0.05 0.00 0.31 0.31 0.71 0.42 0.43 0.28 0.13 
partners NS NS NS NS NS NS NS NS NS 
(it) Number of playful 0.14 0.06 -0.30 0.10 0.61 0.42 0.15 0.25 0.20 
interactions NS NS NS NS NS NS NS NS NS 
Play partners 1-year older than focal infants: 
(i) Number of play 0.02 0.65 0.12 0.04 -0.71 0.16 0.18 -0.36 0.53 
partners NS NS NS NS NS NS NS NS * 
(it) Number of playful -0.25 0.40 0.22 -0.205 0.25 0.26 0.18 U. 64 0.39 
Interactions NS NS NS NS NS NS NS NS NS 
Peer play partners of focal infants: 
(i) Number of play 0.11 0.67 0.27 -0.14 0.07 -0.09 0.09 -U. 53 -0.12 
Partners NS NS NS NS NS NS NS NS NS 
(ii) Number of playful -0.07 0.00 -0.10 -0.07 0.02 -0.21 0.46 0.45 0.06 
interactions NS NS NS NS NS NS NS NS NS 
Play partners 1-year younger than focal infants: 
(i) Number of play 0.68 -0.27 0.14 
partners * NS NS 
(ii) Number of playful -0.32 0.59 0.16 
interactions NS NS NS 
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since they were at different positions in the dominance hierarchy. I 
determined how many of these potentially available partners there were for 
each focal infant. The first index was the proportion of available 
partners who were played with. This index was calculated for higher- and 
for lower- ranking partners. Since it may have been the number of 
interactions rather than the number of partners which was important, a 
similar index was devised for the total number of playful interactions 
that were with partners of higher- or of lower- rank. Thus I divided the 
total number of playful interactions with partners of higher-rank than the 
focal infant by the total number of available partners of higher-rank than 
the focal infant. I did the same for the number of playful interactions 
with partners of lower-rank than the focal infant. A third index was 
devised to discover whether availability of play partners was related to 
the peers actually played with rather than all the peers of the focal 
infants in the group, some of whom never interacted in any way. The number 
of playful interactions with higher- or with lower- ranking peer play 
partners was divided by the total number of higher- or lower- ranking 
peers actually played with. In all three cases in all three age periods, 
there were no significant differences between play with higher- to with 
lower- ranking partners (Figure 6.2, Table 6. VI). 
Figure 6.3 shows the arrangement of Favourite Peer Play Partners in 
relation to the relative rank of the focal infants as well as according to 
their sub-genealogy and genealogy membership. It is quite striking that at 
9-22 weeks, there were many Favourite Peer Play Partners who were quite 
far in rank from the focal infants. These Favourite Peer Play Partners 
were both higher- and lower- ranking than the focal infants. By contrast, 
at 23-36 weeks and 66-79 weeks, the Favourite Peer Play Partners were much 
closer ranking to the focal infants. Thus it appears that initially the 
infants did not discriminate between ranks of their peer play partners, 
and later they did. There was no evidence for preference for higher- or 
lower- ranking Favourite Peer Play Partners. It must be noted here that 
the same process is happening regarding whether infants played with peers 
from their own genealogy (Section 5.2.1). At 9-22 weeks, three focal 
infants had Favourite Peer Play Partners from a different genealogy to 
themselves, whereas there was only one instance of this at 23-36 weeks, and 
none at 66-79 weeks. Thus initially Favourite Peer Play Partners were not 
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Figure 6.2 
The three indices of play with higher- and with lower- ranking 
peers (medians and interquartile ranges). 
(a) no. peers played with x 100 
no. available peers 
(b) no. playful incidents with peers 
no. available peers 
(c) no. playful incidents with peers 
no. peers played with 
Age of focal infants increases from top to bottom of the page. 
In each graph the median and interquartile range of the index 
referring to the higher-ranking peer play partners is on the 
left, and the median and interquartile range of the index 
referring to the lower-ranking peer play partners is on the 
right. 
(a) no. peers played with x 100 
no. available peers 
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necessarily discriminated by rank or genealogy, but discrimination by both 
rank and by genealogy occurred increasingly with age. Focal infants 
increasingly had Favourite Peer Play Partners who were from the same 
genealogy and of adjacent dominance rank. 
(b) Dominance rank and sex of play partner (Table 6. VII) 
I calculated correlation coefficients between the dominance rank of 
focal infants and the number of play partners and the number of playful 
interactions with play partners who were male. Similarly, I calculated 
correlation coefficients between the dominance rank of focal infants and 
the number of play partners and the number of playful interactions with 
play partners who were female. I calculated these correlation coefficients 
for overall dominance rank of the focal infants, and for focal infants 
according to their genealogy. None of these correlation coefficients were 
significant, indicating that focal infants of differing relative dominance 
ranks did not play with different numbers of male or female play partners, 
or have different numbers of playful interactions with play partners who 
were male or who were female. 
(c) Genealogy membership of play partners (Table 6. VIII) 
I calculated correlation coefficients between overall dominance rank 
of focal infants, and the number of play partners from each genealogy. The 
following significant correlations applied to all three age periods. The 
number of play partners from the highest-ranking genealogy (genealogy 
091) correlated significantly and positively with dominance rank of the 
focal infants. Thus high-ranking focal infants had many play partners from 
the highest-ranking genealogy. There were no significant correlations 
between the number of play partners from the middle-ranking genealogy (DM) 
and dominance rank of the focal infants. Thus there was no tendency for 
high- or low- ranking focal infants to play with play partners from the 
middle-ranking genealogy. There were significant and negative 
correlations between the number of play partners from the lowest-ranking 
genealogy (genealogy 116) and dominance rank. Thus low-ranking focal 
infants had many play partners from the lowest-ranking genealogy. 
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Table 6. VII 
Spearman rank correlation coefficients (rs) between dominance rank of focal infants and (a) the 
number of play partners who were male, and the number of play partners who were female, and (b) 
the number of playful interactions with play partners who were male, and the number of playful 
interactions with play partners who were female. Age of focal infant increases from left to 
right. Coefficients are cited for focal infants (a) from genealogy 091, (b) from genealogy llb, 
and (c) overall for all infants. n. p. signifies that a coefficient could not be calculated. 
Sex of (1) 
Play Partner (a) 
091 
Male Play Partners: 
(a) Number of play -0.09 
partners NS 
(b) Number of playful -0.20 
interactions NS 
Female Play Partners: 
(a) Number of play 0.12 
partners NS 













Age of focal infants 
(2) 23-36 weeks 
(a) (b) (c) 
091 116 Overall 
-0.18 0.05 -0.02 
NS NS NS 
-0.21 0.46 -0.16 
NS NS NS 
0.58 -0.57 0.34 
NS NS NS 
0.32 0.05 0.35 
NS NS NS 
(3) 66-79 weeks 
(a) (b) (c) 
091 116 Overall 
0.43 -0.38 0.11 
NS NS NS 
0.36 0.59 0.31 
NS NS NS 
0.34 -0.15 0.15 
NS NS NS 
0.29 0.18 0.18 
NS NS NS 
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Table 6. VIII 
Spearman rank correlation coefficients (rs) between the dominance rank of focal infants and (I) 
the number of play partners they had from each genealogy, and (ii) the number of playful 
interactions with play partners from each genealogy. Genealogy 091 is the highest ranking 
genealogy, and genealogy 116 is the lowest-ranking genealogy. Coefficients are cited for focal 
infants from (a) genealogy 091, (b) genealogy 116, and (c) overall for all infants. n. p. 
signifies that a coefficient could not be calculated. 
Age of focal infants 
(1) 9-22 weeks (2) 23-36 weeks (3) 66-79 weeks 
(a) (b) (c) (a) (b) (c) (a) (b) (c) 
091 116 Overall 091 116 Overall 091 116 Overall 
Play partners from genealogy 091: 
(i) Number of play 0.41 0.49 0.85 
partners NS NS *** 
(ii) Number of playful 0.23 -0.19 0.78 
interactions NS NS *** 
Play partners from genealogy DM: 
(i) Number of play -0.41 0.13 -0.07 
partners NS NS NS 
(ii) Number of playful -0.46 0.56 -0.03 
interactions NS NS NS 
Play partners from genealogy 116: 
(i) Number of play -0.44 0.75 -0.69 
partners NS * *** 
(li) Number of playful -0.41 0.75 -0.69 

















































I also calculated correlation coefficients between overall dominance 
rank of the focal infants and the number of playful interactions with play 
partners from the different genealogies. Again, there were significant and 
positive correlations between rank and the number of playful interactions 
with play partners from the highest-ranking genealogy (genealogy 091). 
There were no significant correlations between rank and the number of 
playful interactions from play partners with the middle-ranking genealogy 
(genealogy DM) at 9-22 weeks and 23-36 weeks, but at 66-79 weeks there was 
a significant negative correlation with dominance rank. There were 
significant and negative correlations between rank and the number of 
playful interactions with play partners from the lowest-ranking genealogy 
(genealogy 116). 
Thus it appears that in all three age periods of the study, high- 
ranking focal infants had a large number of playful interactions with a 
large number of play partners from the highest-ranking genealogy. For the 
middle-ranking genealogy, there was no tendency for high- or low- ranking 
focal infants to play preferentially with them at 9-22 weeks and 23-36 
weeks. But at 66-79 weeks there was a tendency for low-ranking 
focal 
infants to play preferentially with genealogy DM monkeys. Low-ranking 
focal infants also tended to play with monkeys from the lowest-ranking 
genealogy. Thus the focal infants tended to play with monkeys of adjacent 
rank, and thus from their own genealogy as shown in Chapter 5. 
I calculated correlation coefficients between relative dominance rank 
of focal infants within each genealogy and the number of play partners, 
and the number of playful interactions with play partners from the three 
genealogies. Again, it was not possible to do this for genealogy DM there 
only being two focal infants from that genealogy. There was only one 
significant correlation in the case of focal infants from genealogy 116: a 
positive correlation at 9-22 weeks between the number of play partners 
from genealogy 116 and dominance rank of focal infants. Thus high-ranking 
genealogy 116 infants tended to have more play partners from genealogy 
116 
than did lower-ranking focal infants from that genealogy. However, for 
focal infants from genealogy 091 there was a pattern of increasing numbers 
of significant correlations with age. At 9-22 weeks there were no 
significant correlations. At 23-36 weeks, there was a significant positive 
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correlation between rank and the number of play partners from genealogy 
091, but a significant negative correlation with the number of play 
partners (and with the number of playful interactions with play partners) 
from genealogy DM. At 66-79 weeks there was another significant positive 
correlation between rank and the number of play partners from genealogy 
091. Again there were significant negative correlations between rank and 
the number of play partners and- playful interactions with play partners 
from genealogy DM, and also for the number of play partners and playful 
interactions with play partners from genealogy 116. Thus high-ranking 
infants from genealogy 091 (the highest-ranking genealogy) tended to have 
many play partners from their own genealogy, but to have few play partners 
(and few playful interactions with play partners) from genealogies DM and 
116 (the middle- and lowest- ranking genealogies). 
(3) Quality of Play 
(a) Quality of play with all partners (Table 6. IX) 
I calculated correlation coefficients between overall dominance rank 
of focal infants and the numbers of playful incidents according to 
direction and contact (as reported in Chapter 3). 1 also calculated 
correlation coefficients between these latter measures and dominance rank 
of focal infants within their genealogies. 
There were three significant correlations, all at 9-22 weeks. The 
percentage of directional playful incidents which were directed by the 
focal infant was negatively correlated with overall rank of the focal 
infants, and with relative rank of the focal infants within genealogy 091. 
There was also a significant negative correlation between the relative 
dominance rank of the focal infants from genealogy 091 and the number of 
playful incidents which they directed at play partners. Thus at 9-22 weeks, 
low-ranking focal infants from the highest-ranking genealogy directed, 
both absolutely and relatively, more play at partners, than did high- 
ranking focal infants from the highest-ranking genealogy. And low-ranking 
focal infants according to overall dominance rank directed relatively 
more play at play partners than was directed at them compared with high- 
ranking focal infants. It is rather surprising that low-ranking monkeys 
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Table 6. IX 
Spearman rank correlation coefficients (rs) for dominance rank of the 
focal infants and measures of the quality of their play. Age of focal 
infants increases from left to right. Coefficients are cited for focal 
infants from (a) genealogy 091. (b) genealogy 116. and (c) for all focal 
infants. 
Age of focal Infant 
(1) 9-22 weeks (2) 23-36 weeks (3) 66-79 weeks 
(a) (b) (c) (a) (b) (c) (a) (b) (c) 
091 116 Overall 091 116 Overall 091 116 Overall 
(a) Direction of playful incidents 
Number of playful incidents directed by focal 
infant at his partners 
-0.60 0.43 -0.23 -0.80 0.20 0.09 -0.01 
" NS NS NS NS NS NS 
Number of playful incidents which were mutually 
directed: 
-0.03 0.68 0.24 -0.26 0.32 -0.02 0.54 
NS NS NS NS NS NS NS 
Number of playful incidents directed by a partner 
at the focal infant: 
-0.36 0.38 0.01 -0.30 0.15 0.02 0.15 
NS NS NS NS NS NS NS 
Percentage of playful incidents which were directional: 
-0.51 0.32 -0.31 -0.25 -0.11 0.07 -0.67 
NS NS NS NS NS NS NS 
Percentage of directional playful incidents 









-0.68 -0.25 -0.51 -0.25 0.14 0.06 -0.19 -0.13 -0.07 
* 19S * IS NS N$ NS NS NS 
2) Contact during vlavful incidents 
Number of approach-withdrawal play incident.: 
-0.37 0.20 -0.13 -0.15 1 0.25 0.01 
NS NS NS NS NS NS 
Number of rough-and-tumble playful incidents: 
-0.15 0.68 0.03 -0.23 0.18 0.05 
NS NS NS NS NS NS 
Percentage of playful incidents which were 
approach-withdrawal$ 
-0.46 -0.14 -0.35 -0.29 0.50 0.25 
NS NS NS NS NS NS 
0.08 0.04 0.03 
NS NS NS 
0.38 0.29 0.17 
NS NS NS 
-0.18 -0.32 -0.15 
NS NS NS 
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should tend to direct more play than higher-ranking monkeys. It is 
noteworthy that this only happened at 9-22 weeks, and not at either of the 
older age periods. 
(b) Quality of play with infant peers (Figure 6.4) 
I looked at the quality of play between focal infants and their peer 
play partners. Preliminary analysis showed that there were not sufficient 
data to look at the quality of play between each dyad individually. Hence I 
summed the data for quality of play of focal infants with their higher- 
ranking peer play partners, and the quality of play between focal infants 
and their lower-ranking peer play partners. Since the numbers of dyads 
involved varied, I restricted the analysis to comparison of indices. 
Figure 6.4(a) shows the percentage of playful incidents which were 
directional for focal infants and their higher-ranking peer play partners, 
and their lower-ranking peer play partners. Figure 6.4(b) shows the 
percentage of directional playful incidents which were directed by the 
focal infants at their higher-ranking peer play partners, and at their 
lower-ranking peer play partners. 
At 9-22 weeks more of the playful incidents between focal infants and 
their higher-ranking peer play partners were directional than between 
focal infants and their lower-ranking peer play partners. At this age, the 
percentage of directional playful incidents with higher-ranking partners 
where the focal infant directed play at the higher-ranking partner was 
approximately 50%. Similarly, the percentage of directional playful 
incidents with lower-ranking partners where the focal infant directed 
play at the lower-ranking partner was also approximately 50%. Thus, 
although focal infants had relatively more directional play incidents 
with higher- than with lower- ranking peer play partners, there was no 
difference in the percentage of playful incidents that focal infants 
directed at higher- and lower- ranking peer play partners. By contrast, at 
23-36 weeks, and at 66-79 weeks, the percentage of playful incidents which 
were directional between focal infants and their higher-ranking peer play 
partners was similar to the percentage of playful incidents which were 
directional between focal infants and their lower-ranking peer play 
partners. However, there was an increasing tendency during these two age 
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Figure 6.4 
Direction of play betwen higher- and lower- ranking peers 
(total values for all focal infants). (a) Percentage of all 
playful incidents with higher- or lower- ranking partners 
respectively, which were directional. (b) Percentage of all 
directional playful incidents with higher- or lower- ranking 
partners respectively, which were directed by the focal infant 
towards the partner. Open columns represent the indices with 
respect to higher-ranking partners and hatched columns 
represent the indices with respect to lower-ranking partners. 
Age of focal infants increases from top to bottom of the page. 
(a) Percentage playful 
incidents which were 
directional 















(b) Percentage directional 
playful incidents 
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periods for focal infants to direct relatively more play at their lower- 
ranking peer play partners, and for higher-ranking peer play partners to 
direct relatively more playful behaviours at the focal infants. 
These results are in harmony with an explanation that infants 
increasingly behave toward each other in accordance with their relative 
dominance ranks. Thus infants did not-initially differ in the way that 
they played with infants of higher-rank to the way that they played with 
infants of lower-rank. With increasing age, as infants came to recognise 
(or acquire) their dominance rank relative to the other infants, their 
recognition of relative rank of their infant play partners was manifest in 
the quality of their play. Higher-ranking infants tended to direct play at 
lower-ranking play partners, and lower-ranking infants tended to have play 
directed at them by higher-ranking play partners. These results are in 
harmony with those obtained by Levy (1979), Owens (1975a), and Symons (1978 ). 
6.2.3 Social skills and dominance rank (Table 6. X) 
There was no pattern to the few significant correlations between 
socially-skilled behaviours and dominance rank. Thus in none of the age 
periods was rank associated with the number of aiding incidents, grooming 
measures, play solicitation and premature termination measures, maternal 
rejections or tantrums. The same applied to correlation coefficients 
between the dominance rank of infants from genealogy 091 and from 
genealogy 116 for the various skills measures. 
6.3 Discussion 
6.3.1 Summary of results from this study 
1. Dominance rank of focal infants, either overall or within their 
genealogies, was not associated with the time that they spent in play, or 
the number of playful interactions that they had. 
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Table 6. X 
Spearman rank correlation coefficients (rs) between dominance rank of focal 
infants and measures of social skills. Age of focal infants increases from left 
to right. Coefficients are cited for focal infants from (a) genealogy 091, (b) 
genealogy 116, and (c) for all focal infants. 
Age of focal infant 
(1) 9-22 weeks (2) 23-36 weeks (3) 51-64 weeks 
(1) 9-22 weeks (2) 23-36 weeks (3) 66-79 weeks 
(a) (b) (c) (a) (b) (c) (a) (b) (c) 
091 116 Overall 091 116 Overall 091 116 Overall 
1. Aid 
Number of aiding incidents: 
0.07 -0.00 0.13 0.13 0.42 0.04 0.36 0.24 0.33 
NS NS NS NS NS NS NS NS NS 
2. Grooming 
(a) Number of grooming incidents 
Total number of grooming incidents: 
-0.22 -0.45 0.14 -0.49 -0.21 -0.08 -0.21 0.67 0.11 
NS NS NS NS NS NS NS NS NS 
Number of grooming incidents with the mother: 
-0.05 -0.43 0.04 -0.21 -0.43 -0.10 -0.27 0.36 0.09 
NS NS NS NS NS NS NS NS NS 
(b) Direction of grooming 
Number of grooming incidents where focal infant 
was groomed by a partner: 
-0.16 -0.43 0.15 -0.39 -0.29 -0.10 -0.49 0.63 -0.05 
NS NS NS NS NS NS NS NS NS 
Number of grooming incidents where focal infant 
groomed a partner: 
-0.60 0.07 -0.02 -0.19 0.07 0.14 -0.01 0.79 0.25 
" NS NS NS NS NS NS " NS 
Percentage of all grooming incidents where focal 
infant was groomed by a partner: 
0.32 -0.50 0.05 -0.00 -0.39 -0.15 -0.53 -0.46 -0.32 




Table 6. X (cont'd) 
3. Play 
(a) Play initiation 
Number of successful play initiations by focal 
infant: 
-0.01 0.68 0.04 0.33 -0.13 -0.01 0.43 -0.04 0.11 
NS NS NS NS NS NS NS NS MS 
Number of unsuccessful play initiations by focal 
infant: 
-0.08 -0.04 -0.20 0.54 -0.02 -0.04 0.45 -0.02 0.18 
NS NS NS NS NS NS NS NS NS 
Percentage of attempted play initiations by 
focal infant which were successful: 
-0.37 0.39 0.01 -0.61 0.00 -0.05 0.18 0.04 -0.09 
NS NS NS * NS NS NS NS NS 
Number of successful play initiations by partner: 
0.02 0.25 0.29 -0.51 0.14 -0.02 0.31 0.61 -0.20 
NS NS NS NS NS NS NS NS NS 
Number of unsuccessful play initiations by 
partner: 
-0.15 -0.22 0.09 -0.22 -0.20 -0.09 0.34 0.29 0.18 
NS NS NS NS NS NS NS NS NS 
Percentage of attempted play initiations by 
partners which were successful: 
0.24 0.39 0.06 -0.23 0.50 0.14 0.12 -0.14 -0.25 
NS NS NS NS NS NS NS NS NS 
(b) Premature termination of play 
Premature termination of play in aggression: 
-0.37 0.42 -0.28 0.37 -0.11 0.03 -0.10 0.18 -0.15 
NS NS NS NS NS NS NS NS NS 
Premature termination of play by interruption: 
0.13 -0.60 0.03 0.13 0.32 0.43 0.29 0.32 0.26 
NS NS NS NS NS NS NS NS NS 
4. Relationship with mother 
Number of rejections by the-mother: 
-0.30 0.31 -0.12 0.23 0.78 0.02 0.09 0.40 0.06 
NS NS NS NS * NS NS NS NS 
Number of tantrums by the focal infants 
-0.39 -0.59 -0.22 0.25 -0.54 0.05 -0.52 n. p. -0.03 
NS NS NS NS NS NS NS NS 
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2. Dominance rank of focal infants, either overall or within their 
genealogies, was not associated with the number of play partners that 
focal infants had. Focal infants of differing ranks did not tend to play 
with play partners of different ages or with play partners of different 
sexes. Dominance rank of focal infants was associated with the genealogy 
membership of their play partners. High-ranking focal infants tended to 
play with play partners from the highest-ranking genealogy, and low- 
ranking focal infants tended to play with play partners from the lowest- 
ranking genealogy. For the focal infants from the largest, highest-ranking 
genealogy, there was increasing discrimination between rank of the focal 
infants and genealogy of the play partner and the number of playful 
interactions with play partners. High-ranking genealogy 091 infants began 
to play more with monkeys from their own genealogy, and lower-ranking 
genealogy 091 focal infants began to play more with monkeys from the two 
lower-ranking genealogies and to have more playful interactions with them. 
There was no overall tendency for focal infants to play with higher- or 
lower- ranking peer play partners. Infants did not discriminate by the 
rank of the Favourite Peer Play Partners in the first age period, but in 
later age periods they had closer-ranking Favourite Peer Play Partners. 
3. There was no overall pattern to the significant correlations between 
rank of focal infant and measures of the quality of play according to 
contact and direction. However, with peer play partners, focal infants 
began with increasing age to direct play at lower-ranking partners, and to 
have play directed at them by higher-ranking peer play partners. 
4. There was no pattern to the very few significant correlations between 
the relative dominance rank of the focal infants and any of the measures 
of social skill reported in this study. 
6.3.2 Interpretation of results 
There is no evidence that dominance rank determines the quantity of 
play that focal infants experienced in this study. Although previous 
workers (Cheney 1978, Gouzoules 1975) have suggested that high rank may be 
attractive to other monkeys, this is not borne out in this study by high- 
ranking focal infants obtaining extra play experience. I suggest that the 
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infants began to acquire or recognise their relative dominance ranks over 
the study period: ie. in the first two years of life. At 9-22 weeks some 
Favourite Peer Play Partners of focal infants were close in rank to 'their' 
focal infants. Some Favourite Peer Play Partners were far in rank from 
'their' focal infants. Thus there was no apparent tendency at this age for 
the Favourite Peer Play Partners of focal infants to be determined by 
their relative dominance ranks. At 23-36 weeks and at 66-79 weeks, 
Favourite Peer Play Partners were consistently close in rank to the focal 
infants. This situation contrasts with what Cheney (1978) found for infant 
baboons. She found that the favourite play partners of infant baboons 
showed a pattern of preference for high rank. The results from this study 
are in accord with those found by Colvin (1983a) for two-year-old male 
Macaca mulatta. He found that his focal males tended to associate with and 
play with adjacently-ranking partners more than with potential partners 
who ranked much higher or much lower than these focal males. Colvin 
advocates a model of preference for adjacent-ranking monkeys. This 
explanation contrasts with the more contrived one put forward by Seyfarth 
(1977). Seyfarth suggests that individuals are attracted to those of 
highest rank, and end-up interacting with individuals of adjacent rank due 
to lack of access to high-ranking individuals. 
As the above-mentioned changes in the type of play partner according to 
dominance rank relative to the focal infants were occurring, the quality 
of play between higher- and lower- ranking peer play partners of focal 
infants with focal infants was changing. Initially, there was no 
difference in the play directed to and by higher- and lower- ranking peer 
play partners, but there was an increasing trend to have play directed by 
higher-ranking partners, and to direct it to lower-ranking partners. Thus 
while play was directionally balanced between higher- and lower- ranking 
partners and focal infants, Favourite Peer Play Partners could differ 
quite widely in rank, but when infants began to discriminate in play 
between partners of high and low rank, play being directed from high- 
ranking infants toward low-ranking infants, then play may have begun to 
break down between partners of widely differing ranks, which may have 
resulted in relatively more play with infants of close or adjacent rank. 
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It is also worth noting that the time spent in play and the number of 
play partners fell from 23-36 weeks to 66-79 weeks, and that this fall may 
be associated with the restriction of peer play partners to those of 
closer rank. Play may have a function in infants learning to recognise 
dominance rank of other infants. Play may break down due to recognition of 
relative dominance rank by infants where the infants differ greatly in 
rank. Time spent in play and the number of play partners may fall as a 
result of the above process. This procedure could be a self-regulating 
process for rank acquisition through play, play falling off as rank is 
acquired. These data are also in harmony with a motor skills training 
hypothesis of play, since for animals matched for dominance rank, the 
playful content may be well-matched and enable the infants to have better- 
matched play-wrestling and other playful behaviours. 
The dominance rank of focal infants did not affect the development of 
socially skilled behaviours. Thus it would appear that monkeys of 
different dominance ranks had similar opportunities to develop aiding 
skills, grooming skills, play skills, and skills regarding the maternal 
relationship. 
To conclude, dominance rank appears to have been relevant to the focal 
infants regarding the development of play in that they tended to 
increasingly play with peers of adjacent rank, and to alter their play 
according to whether the peer play partner was higher- or lower- ranking. 
Dominance rank did not affect the quantity of the play of the focal 
infants. Dominance rank was not important with regard to the socially- 
skilled behaviours as measured in this study. Thus dominance rank is not a 
potentially confounding variable in the assessment of the relationship 
between the development of play and the development of social skills. 
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7. DATE OF BIRTH, PLAY AND SOCIAL SKILLS 
7.1 Introduction 
In this chapter I investigate the relationship between the date of 
birth of focal infants and the measures of play and social skills reported 
in Chapters 3 and 4 respectively. Date of birth of focal infants may affect 
the frequencies of playful and socially skilled behaviours, and it may 
affect the types of partner with whom focal infants interact during 
playful or socially skilled interactions. For this study, it was important 
to discover whether any effects of the date of birth of the focal infants 
might account for any relationship between the development of play and 
social skills. If date of birth of focal infants did affect the measures of 
play and social skills used in this study, then it was potentially a 
confounding variable regarding any correlations discovered between these 
two behaviours. Two aspects of date of birth may be important regarding 
the development of play and social skills: the time of year when the infant 
was born, and the position in the birth order of the infants relative to 
the other infants born in that birth period. 
The time of year that infants are born may be important since the 
behaviour of the monkeys changes with regard to reproductive activity, and 
the weather changes over the year. The birth season on Cayo Santiago 
begins in late December and ends in late June. The mating season extends 
from July to December. These birth and mating seasons correspond 
approximately to the dry season (November to May) and the wet season (June 
to October). There is an increase in aggression from the birth to the 
mating season on Cayo Santiago (Wilson and Boelkins 1970), and the monkeys 
move around the island more in the mating season than in the birth season 
(Lauer 1976). 
Monkeys born early in the birth season will thus be subjected to a 
rather different social environment early in life than monkeys born later 
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in the birth season. This difference may affect their development of 
playful and skilful behaviours. Levy (1979), for example, found that one- 
year-old male rhesus monkeys on Cayo played slightly more in the mating 
season than in the birth season. The development of play and social skills 
may be affected by the weather. Lee (1983) showed that immature vervets 
(Cercopithecus aethiops) showed a low frequency of play bouts in the long, 
dry season at Ambosell, and that the frequency of play bouts increased as 
the rains began. The frequency of play bouts then fell again as the 
rainfall declined. She suggested that this association was due to the 
availability of food increasing with rainfall. The monkeys thus had to 
spend less time foraging and could spend more time in play. Levy (1979), on 
the other hand, found that for rhesus monkeys on Cayo, the time spent in 
play was generally depressed in the rainy season as compared with the 
amount of time spent in play in the dry season. Since Cayo rhesus are 
provisioned, the effects of rainfall may be different to those exhibited 
by the vervets at Amboseli. However, Levy's data seem to be contradictory, 
since the dry season (November to May) and the birth season (January to 
June) overlapped for five months, and the wet season (June to October) and 
the mating season (July to December) overlapped for four months. On the 
one hand Levy found that one-year-old males played more in the dry season 
than in the wet season, and on the other hand she found that one-year-old 
males played less in the birth season (which corresponds approximately to 
the dry season), than in the mating season (which corresponds 
approximately to the wet season). 
The position of an infant in the birth order may affect the development 
of playful and socially skilled behaviours. Infants born early in the 
birth season will initially have fewer peers with whom to interact 
playfully and with whom to develop social skills. Later in the birth 
season, these infants will be relatively more physically developed than 
many of their peers with whom they may play or with whom they may develop 
social skills. Infants born later in the birth season will have a greater 
number of peers with whom to interact playfully and with whom to develop 
social skills, but they will be less physically developed than many of 
their peers. 
214 
It is important to discover whether these differences between infants 
born earlier or later than their peers affected the development of their 
playful and socially skilled behaviours. 
In order to discover whether date of birth of the focal infants did 
affect the measures of play and social skills used in this study, I 
calculated correlation coefficients between the dates of birth of the 
focal infants and the measures of play and social skills reported in 
Chapters 3 and 4 respectively. Dates of birth were assigned a number 
corresponding to the number of days in the year that had passed. For 
example, January Ist was day 1, and February 15th day 46. Table 2.1 shows 
the dates of birth of the focal infants, and the translation of their dates 
of birth into days from the beginning of the year using a Julian Calendar. 
A parametric statistic, the Pearson rank correlation coefficient, was 
calculated in order to not only take into account the birth order but also 
the spacing between births. Significant positive correlations indicate 
that infants born late in the birth season had higher frequencies of the 
measure in question than did infants born earlier in the birth season. 
Conversely, significant negative correlations indicate that infants born 
later in the birth season had lower frequencies of the measure in question 
than did infants born earlier in the birth season. 
7_2 Roch 1 tc 
7.2.1 Play and date of birth 
(a) General Measures of Play (Table 7.1) 
Table 7.1 shows three significant negative correlations between the 
three general measures of play and date of birth: a significant negative 
correlation between date of birth and the time spent in play at 23-36 
weeks, a significant negative correlation between date of birth and the 
number of playful interactions at 66-79 weeks, and a significant negative 
correlation between date of birth and the number of play partners at 66-79 
weeks. Thus infants born later in the birth season tended to spend less 
time in play when 23-36 weeks old, and, to have fewer playful interactions 
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Table 7.1 
Pearson rank correlation coefficients (r) between the date of birth of 
focal infants and three general measures of play. 
Age of Focal Infant 
Time spent in play 
Number of playful 
interactions 
Number of play 
partners 














and fewer play partners when 66-79 weeks old. Thus it appears that infants 
born later in the birth season were showing some reduction in the three 
general play measures at 23-36 weeks and 66-79 weeks. 
(b) Play Partners 
(i) Age of play partner 
All ages of play partner (Table 7.11) 
I calculated the correlation coefficients between date of birth and the 
numbers of play partners of different ages, and the number of playful 
interactions with play partners of different ages. There was one highly 
significant correlation which was between date of birth and the number of 
peer play partners for focal infants at 66-79 weeks. This correlation was 
negative indicating that focal infants born later in the birth season had 
fewer peer play partners when 66-79 weeks old than did focal infants born 
earlier in the birth season. In Section 7.1 I showed that the total number 
of play partners that focal infants had at 66-79 weeks was significantly 
negatively correlated with date of birth. It would appear that this 
significant correlation was due to the number of peer play partners. That 
this should be so is unsurprising since in Section 1 of 3.2.2 I showed that 
peers were the most frequent play partners in all age periods. Since the 
number of playful interactions with peer play partners for focal infants 
at 66-79 weeks did not correlate with date of birth, infants born later had 
similar numbers of playful interactions with peer play partners at 66-79 
weeks to infants born earlier, but with fewer peer play partners. Thus 
infants born later had relatively more playful interactions with each of 
the relatively fewer peer play partners than did infants born earlier. 
Thus it appears that being born late in the birth season may subsequently 
restrict the variety of peer play partners that an infant may have. 
Favourite Play Peer Partners (Figure 7.1) 
I looked at the distribution of Favourite Peer Play Partners according 
to their birth order. There was no evidence that focal infants had 
Favourite Peer Play Partners that were born at the same time of year as 
themselves in any of the three age periods. 
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Table 7.11 
Pearson rank correlation coefficients (r) between date of birth of 
focal infants and (a) the number of play partners in an age class, 
and (b) the number of playful interactions with members of an age 
class. 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
Adult play partners: 
(a) no. play partners -0.32 -0.42 -0.09 
NS NS NS 
(b) no. playful -0.34 -0.43 -0.04 
interactions NS NS NS 
Play partners 4 years older than focal infants: 
(a) no. play partners 0.09 -0.00 0.03 
NS NS NS 
(b) no. playful 0.31 0.08 0.07 
interactions NS NS NS 
Play partners 3 years older than focal infants: 
(a) no. play partners -0.09 -0.24 -0.11 
NS NS NS 
(b) no. playful 0.12 -0.14 -0.11 
interactions NS NS NS 
Play partners 2 years older than focal infants: 
(a) no. play partners -0.22 -0.28 -0.41 
NS NS NS 
(b) no. playful -0.29 -0.27 -0.41 
interactions NS NS NS 
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Table 7.11 (cont'd) 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
Play partners 1 year older than focal infants: 
(a) no. play partners -0.21 -0.33 -0.22 
NS NS NS 
(b) no. playful -0.13 -0.15 -0.36 
interactions NS NS NS 
Peer play partners: 
(a) no. play partners 0.23 -0.24 -0.69 
NS NS *** 
(b) no. playful 0.17 -0.25 -0.34 
interactions NS NS NS 
Play partners 1-year younger than focal infants: 
(a) no. play partners -0.21 
NS 




The distribution of Favourite Peer Play Partners according to 
birth order during the three age periods, (1) 9-22 weeks, (2) 
23-36 weeks, and (3) 66-79 weeks. The number of focal infants 
for each age period (N) is written under the age period label. 
C53 was born first and birth dates fall at later dates in a 
clockwise direction, D71 being born latest in the year. Arrows 
point from the focal infant to his Favourite Peer Play 
Partner. The number of playful interactions with the Favourite 




(1) 9-22 weeks 
N=20 
(2) 23-36 weeks 
N=20 
(3) 66-79 weeks 
N=19 
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(ii) Sex of play partners (Table 7.111) 
I looked at whether date of birth affected whether focal infants played 
with males or with females. I calculated correlation coefficients between 
date of birth of the focal infants and the number of male play partners, 
and the number of playful interactions that were with male peer play 
partners. I also calculated correlation coefficients between date of birth 
and the number of female play partners, and the number of playful 
interactions that were with female play partners. There was a significant 
negative correlation between date of birth of the focal infants and the 
number of male partners that the focal infants had at 66-79 weeks. Thus 
focal infants who were born late in the birth season had fewer male play 
partners in the second year of life than did infants born earlier in the 
birth season. As with the significant negative correlation between the 
number of peer play partners and date of birth accounting for the 
significant negative correlation between the total number of play 
partners and date of birth, it appears that the latter significant 
correlation is also largely accounted for by the significant negative 
correlation between the number of male partners and date of birth of the 
focal infants. 
(iii) Age-sex class of play partners 
In Chapter 3 (Section 2 of 3.2.2) 1 showed that most play partners of 
the focal infants at 66-79 weeks were male peers. It makes sense therefore 
that the correlation between date of birth of focal infants and the number 
of peer play partners, and the number of male play partners should 
apparently account for the correlation between date of birth of the focal 
infants and the total number of play partners that they had. Thus focal 
infants that were born late in the birth season had fewer male peer play 
partners at 66-79 weeks than infants born earlier. 
(c). Quality of Play (Table 7. IV) 
There were three significant correlations out of 24 possible 
significant correlations between date of birth of the focal infants and 
measures of the quality of their play. This is rather more than would be 
expected by chance. There is a highly significant positive correlation 
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Tý1%ln 7_TTT 
Pearson rank correlation coefficients (r) between date of birth of 
focal infants and (a) the number of play partners who were males or 
females, and (b) the number of playful interactions which were with 
males or females. 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
Male Play Partners: 
(a) no. play partners -0.01 -0.41 -0.65 
NS NS 
(b) no. playful -0.08 -0.26 -0.40 
interactions NS NS NS 
Female Play Partners: 
(a) no. play partners -0.09 -0.24 -0.31 
NS NS NS 
(b) no. playful 0.06 -0.29 -0.44 
interactions NS NS NS 
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Table 7. IV 
Pearson rank correlation coefficients (r) between date of birth of 
focal infants and measures of the quality of their play 
Age of Focal Infant 
9-22 wks 23-36 As 66-79 wks 
(i) Direction of play 
Number of playful incidents directed by focal infant 
at partner: 
-0.04 -0.19 -0.44 
NS NS NS 
Number of playful incidents which were mutual: 
-0.12 -0.41 -0.43 
NS NS NS 
Number of playful incidents directed by partner 
at focal infant: 
-0.04 -0.06 -0.27 
NS NS NS 
Percentage of playful incidents which were directional: 
0.15 0.68 0.24 
NS *** NS 
Percentage of directional playful incidents directed 
by focal infants at their partners: 
0.20 -0.26 -0.10 
NS NS NS 
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Table 7. IV (cont'd) 
Age of Focal Infant 
9-22 wks 23-36 wks 66-79 wks 
(ii) Contact during play 
Number of incidents of approach-withdrawal play: 
-0.08 -0.08 -0.36 
NS NS NS 
Number of incidents of rough-and-tumble play: 
0.06 -0.45 -0.40 
NS * NS 
Percentage of playful incidents which were approach- 
withdrawal: 
-0.03 0.56 -0.08 
NS ** NS 
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between date of birth of the focal infants and the percentage of playful 
incidents which were directional at 23-36 weeks. At this age, there is also 
a significant positive correlation between date of birth and the 
percentage of playful incidents which were approach-withdrawal, and a 
negative correlation between date of birth and the number of incidents of 
rough-and-tumble play. Thus, at 23-36 weeks, focal infants born later in 
the birth season had a higher percentage of playful incidents which were 
directional, a higher percentage of playful incidents which were approach- 
withdrawal, but a lower number of incidents of rough-and-tumble play 
incidents than did focal infants born earlier in the birth season. The 
significant negative correlation between date of birth and the number of 
incidents of rough-and-tumble play accounts for the significant positive 
correlation between date of birth and the percentage of playful incidents 
which were approach-withdrawal, given that date of birth did not correlate 
significantly with the number of incidents of approach-withdrawal play. 
I suggest that infants born late in the birth season were initially 
attractive as play partners on account of their being younger, smaller and 
less physically developed. However, it may be that this effect was 
beginning to wear off by 23-36 weeks, and possibly reversing. Earlier in 
this Section I showed that late-born focal infants spent less time in play 
than early-born focal infants. This may be due to late-born infants having 
a higher percentage of playful incidents which were directional which may 
have caused the lower number of rough-and-tumble incidents than the 
earlier-born infants had. 
7.2.2 Skills and date of birth (Table 7. V) 
(a) Aid 
There were no significant correlations between date of birth and the 
number of aiding incidents. 
226 
Table 7. V 
Pearson rank correlation coefficients (r) between date of birth of 
focal infants and measures of socially skilled behaviours. 
Age of Focal Inf ant 
9-22 wks 23-36 wks 66-79 wks 
1. Aid 
Number of aiding incidents: 
0.18 0.13 -0.11 
NS NS NS 
2. Grooming 
Number of grooming incidents: 
-0.15 0.47 -0.36 
NS * NS 
Number of grooming incidents with mother: 
-0.16 0.41 -0.13 
NS NS NS 
Number of grooming incidents where focal infant 
was groomed: 
-0.23 0.48 -0.20 
NS * NS 
Number of grooming incidents where focal infant 
groomed partner: 
0.30 -0.18 -0.34 
NS NS NS 
Percentage of grooming incidents where focal 
infant was groomed by the partner; 
-0.30 0.28 0.19 
NS NS NS 
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Table 7. V (cont'd) 
Age of Focal Infant 
9-22 wks 23-36 wks 66-79 wks 
3. 
(i) Initiation of Pla 
Number of successful play initiations by focal infant: 
0.68 -0.49 -0.45 
*** 
Number of unsuccessful play initiations by focal 
infant: 
0.36 -0.31 -0.52 
NS NS 
Number of successful play initiations by partner: 
0.36 -0.32 -0.41 
NS NS NS 
Number of unsuccessful play initiation by partner: 
0.42 -0.23 -0.02 
NS NS NS 
Percentage of attempted play initiations by focal 
infant which were successful: 
0.12 -0.13 -0.07 
NS NS NS 
Percentage of attempted play initiation by partner 
which were successful: 
-0.23 -0.57 -0.44 
NS ** NS 
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Table 7. V (cont'd) 
Age of Focal Infant 
9-22 wks 23-36 wks 66-79 wks 
(ii) Premature termination of play 
Number of playful incidents terminating in 
aggression: 
-0.24 -0.06 -0.07 
NS NS NS 
Number of playful incidents terminating in 
interruption: 
0.55 -0.05 -0.23 
** NS NS 
4. Relationship with mother 
Number of rejections by mother: 
-0.13 -0.17 0.35 
NS NS NS 
Number of tantrums given by the focal infant: 
-0.06 0.29 -0.11 
NS NS NS 
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(b) Grooming 
There are two significant correlations out of 15 
correlations between date of birth and grooming measures. At 23-36 weeks 
date of birth is significantly positively correlated with the number of 
grooming incidents, and the number of grooming incidents where the focal 
infants were groomed. Thus later-born infants seem to have been attractive 
as grooming partners at this age. At this age later-born infants were 
spending less time in play than earlier-born infants. It may be that these 
later-born infants had become less attractive as play partners by this 
time, and compensated by being involved in more grooming incidents, and 
were groomed more. 
(c) Play 
(i) Initiation of play 
I calculated correlation coefficients between the date of birth of 
focal infants and the measures of initiation of play reported in Chapter 
4. In all three age periods, there were significant correlations between 
date of birth and the number of successful initiations of play by the 
focal infants. At 9-22 weeks the correlation was positive and at 23-36 
weeks and 66-79 weeks, the correlations were negative. Thus at 9-22 weeks, 
later-born infants initiated play successfully more frequently than did 
earlier-born infants. By contrast, at 23-36 weeks and 66-79 weeks, later- 
born infants initiated play successfully less frequently than did 
earlier-born infants. It may be that later-born infants when young were 
attractive to older infants, so their attempts to initiate play tended to 
be successful. Such effects might be expected to wear off as the infants 
become older. Given that at 66-79 weeks, later-born infants also had fewer 
male peer play partners than did earlier-born infants, the lower frequency 
of successful play initiations may be related to this. 
(ii) Premature termination of play 
There was a significant positive correlation between date of birth and 
the number of premature terminations of play due to interruption at 9-22 
weeks. Thus later-born infants tended to have play interrupted more 
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frequently than earlier-born infants at this age. It may be that, because 
these earlier-born infants, were relatively small, their play was easily 
interrupted by older play partners. 
(d) Relationship with the mother 
There were no significant correlations between date of birth and the 
number of rejections of the focal infant by the mother, nor for the number 
of tantrums that focal infants had. 
7.3 Discussion 
7.3.1 Results from this study 
1. Focal infants born later in the birth season spent less time in play at 
23-36 weeks, and had fewer playful interactions at 66-79 weeks than did 
infants born earlier in the birth season. 
2. Focal infants (all male) born later in the birth season had fewer male 
peer play partners at 66-79 weeks than did infants born earlier in the 
birth season. 
3. The quality of play differed in some respects for later-born infants 
compared with earlier-born infants at 23-36 weeks. 
4. Most measures of social skill were not correlated with date of birth. Date 
of birth and measures of social skill were related in play and in grooming. 
Later-born infants had higher frequencies of successful initiation of 
play at 9-22 weeks, and lower frequencies of this measure in the two later 
age periods than did earlier-born infants. Later-born infants were 
involved in more grooming incidents, and were groomed more at 23-36 weeks 
than earlier-born infants. 
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7.3.2 Interpretation of results 
There do seem to have been some effects of date of birth on the 
behaviour of these infant rhesus monkeys. What is especially striking is 
that these effects appear to have been delayed. Many of the significant 
correlations were in the second and third age periods for infants in this 
study. Gouzoules (1975) found no correlations between a variety of 
behaviours in stumptail macaque infants and birth order. This may have 
been because he observed his infants up to six months, and he might have 
found associations if he had watched them for longer. 
Why should there have been the effect on the type of play partner that 
infants had at 66-79 weeks? Why should early-born infants tend a year 
later to have more male peers as play partners than later-born infants? 
Infants born early in the birth season will always have been there for new 
infants to play with. Infants born later in the birth season will not have 
been available to play with until after birth. Simply being present to 
play with may have given early-born infants more opportunity to develop 
more relationships with their peers early in life than later-born peers. 
To conclude, date of birth was shown to have a relationship with both 
measures of play and measures of social skill. Thus it is possible that 
date of birth was a common factor influencing the development of play and 
social skills. This possibility is taken into account in the following 
chapter where the relationship between play and social skills is 
investigated. 
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8. PLAY AND SOCIAL SKILLS 
8.1 Introduction 
In this chapter I investigate the relationship between measures of play 
and measures of social skill. It is very important to discover whether 
there is any relationship between these two behaviours since it has 
frequently been suggested that play functions to develop social skills 
(reviewed by Fagen 1981, Smith 1982). 
If play serves to develop social skills then animals deprived of play 
may be less socially skilled subsequently than animals who play. 
Depression in levels of play has been reported during periods of food 
shortage (Macaca mulatta Loy 1970, Saimiri oerstedi Baldwin and Baldwin 
1972,1976). Baldwin and Baldwin found no evidence of disruption in social 
relationships due to low levels of play caused by food shortage in either 
the wild or in the laboratory. However, in neither their Barqueta study 
(Baldwin and Baldwin 1972), nor their laboratory study (Baldwin and 
Baldwin 1976) did they observe the monkeys at any point subsequently to 
monitor whether any long-term effects of the food or play deprivation were 
manifest in the socially-skilled behaviours performed by group members. 
Similarly, Loy (1970) observed depression of play during a 22 day food 
shortage for Macaca mulatta on Cayo Santiago. Again, he did not carry out 
subsequent observations to investigate whether longer-term effects on the 
development of social skills had occurred. Thus there is still a need for a 
detailed long-term study of the relationship between the development of 
play and social skills. 
This study was designed to explore the possible proximate effects of 
play on socially skilled behaviours in the first two years of life of 
infant rhesus macaques. The development of play and the development of 
social skills may be related in one or more of three ways (Figure 8.1, 
Chalmers and Locke-Haydon 1984). First; and most frequently suggested, play 
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Figure 8.1 
Three schematic representations of possible relationships between playful 
and socially skilful behaviours 
I PLAY SKILLS 
COMMON FACTOR 
eg. genealogy membership 
dominance rank 




may lead to the development of social skills. (eg. Beach 1945, Bekoff 1972, 
Chalmers 1984, Dolhinow and Bishop 1970, Fagen 1977,1984, Loizos 1967, 
Miller 1973, Poirier 1972, Poirier et al 1978, Poirier and Smith 1974, Suomi 
and Harlow 1971 ). For example, a high amount of time in 
play, or a diversity of play partners may give an infant the necessary 
experience from which to develop high levels of social skills. Second, play 
and social skills may develop in parallel, which may be simply related to 
age or to some common characteristic of the infant from birth such as 
genealogy membership, dominance rank of the mother, or date of birth. 
Third, the development of social skills may lead to the development of 
play. Thus, having a high level of social skills early in life may mean 
that an infant subsequently is able to spend more time in play, or have a 
greater diversity of play partners than an infant with a low level of 
social skills early in life. 
In this chapter, I explore whether any of these possible relationships 
between play (as reported in Chapter 3) and social skills (as reported in 
Chapter 4) may be detected in the infants I studied on Cayo Santiago. 
To discover whether high levels of play lead to high levels of social 
skill, I calculate correlation coefficients between the three general 
measures of play for the focal infants at one age with social skills 
measures for the focal infants at a later age. Thus I calculate 
correlation coefficients between play measures at 9-22 weeks with skills 
measures at 23-36 weeks, and at 66-79 weeks. I also calculate correlation 
coefficients between play measures at 23-36 weeks with skills measures at 
66-79 weeks. Significant correlations between play and skills measures 
would be in harmony either with the hypothesis that play leads to the 
development of social skills, or with the hypothesis that play and social 
skills develop on account of some common characteristic of the focal 
infants. Significant correlations would not exclude the hypothesis that 
social skills promote play, but this hypothesis would only be supported if 
there were also significant correlations between skills measures in early 
age periods with play measures in later age periods. 
In order to discover whether play and social skills develop in 
parallel, I calculate correlation coefficients between the three general 
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measures of play and the measures of social skills within the same age 
periods. Thus I am able to find out whether high levels of time spent in 
play, high frequencies of playful interactions, and high numbers of play 
partners, are correlated significantly with the number of aiding 
incidents, measures of skill in grooming, measures of skill in play 
initiation and termination, the number of maternal rejections, and the 
number of tantrums, at the same age. Significant correlations between 
these measures within age periods would suggest that playful and skilful 
behaviours were developing on account of some common characteristic. Since 
the age periods were quite long, and infants may change rapidly, 
significant correlations would also be in harmony with the other two 
hypotheses if the effects of play on skills or skills on play respectively 
were very rapid. 
In order to discover whether high levels of skill early in life lead to 
high levels of play measures, I calculate correlation coefficients between 
social skills measures and the three play measures at a later age. I 
calculate correlation coefficients between skills measures at 9-22 weeks 
with play measures at 23-36 weeks, and at 66-79 weeks. I also calculate 
correlation coefficients between skills measures at 23-36 weeks with play 
measures at 66-79 weeks. Significant correlations would be in harmony 
either with a hypothesis that early social skills affected the later 
development of playful behaviours, or with the hypothesis that play and 
skills develop on account of some common characteristic. Significant 
correlations would not exclude the hypothesis that play affects later 
social skills, but this hypothesis would only be supported if there were 
also significant correlations between play measures in early age periods 
with skills measures in later age periods. 
In order to interprete the correlations between play measures and 
social skills measures, I consider the significance of the correlations, 
and whether the significant correlations form a pattern as discussed in 
Chapter 2. 
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8.2.1 Early play and later social skills (Table 8.1) 
There are only seven significant correlations out of a total of 144 
correlations between early play measures and later social skills measures. 
This number of significant correlations is in the order of that which 
might be expected by chance (5%) (Siegel 1956). Additionally, these 
significant correlations do not form a pattern, and so the hypotheses that 
play affects later social skills, or that play and social skills develop 
in parallel due to some other common factor, are not supported by these 
results. 
8.2.2 The simultaneous development of play and skills (Table 8.11) 
I calculated correlation coefficients between the three measures of 
play and the social skills measures within each age period. I looked for 
patterns of significant correlations as described in the introduction to 
this chapter. There were no patterns in the few significant correlations 
between the three play measures, and the number of aiding incidents, the 
number of premature terminations of play (in agggression or by 
interruption), or the maternal measures (the number of rejections by the 
mother, and the number of tantrums by the focal infants). 
There were 10 significant correlations between play measures and 
grooming measures out of a possible 45. It is striking that all 
significant correlations at 9-22 weeks were negative, that there were no 
significant correlations at 23-36 weeks, and that all significant 
correlations at 66-79 weeks were positive. I suggest that at 9-22 weeks, 
the focal infants were spending much time on, and suckling from, their 
mothers. As a result the infants may have had less time available to play 
or groom with other monkeys than they had when they were older. Thus it may 
be that infants that had many playful interactions at 9-22 weeks could not 
also have many grooming incidents. Grooming and play were apparently 
competing for the infants' time when they were off the mother. At 23-36 
weeks, where there were no significant correlations between play measures 
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Table 8.1 
Spearman rank correlation coefficients between play measures in earlier 
age periods with skills measures at later age periods. Correlation 
coefficients are shown for each measure of social skill with three 
measures of play: (a) the time spent in play, (b) the number of playful 
interactions, and (c) the number of play partners. The age of the focal 
infants for the play measures and for the social skills measures is shown 
along the top of the table. 
Age of focal infant 
Play Play Play 
9-22 wks 9-22 wks 23-36 wks 
Skill Skill Skill 
23-36 wks 66-79 wks 66-79 wks 
1. Aid 
Number of aiding incidents: 
(a) Time spent in play 0.14 NS 0.15 NS -0.16 NS 
(b) Number of playful -0.41 NS -0.16 NS -0.05 NS 
interactions 
(c) Number of play 0.05 NS -0.36 NS -0.07 NS 
partners 
2. Grooming 
(a) Number of grooming incidents 
Total number of grooming incidents: 
(a) Time spent in play -0.30 NS 0.49 * 0.37 NS 
(b) Number of playful -0.16 NS 0.28 NS 0.23 NS 
interactions 
(c) Number of play -0.17 NS 0.15 NS -0.20 NS 
partners 
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Table 8.1 (cont'd) 
Age of focal infant 
Play Play Play 
9-22 wks 9-22 wks 23-36 wks 
Skill Skill Skill 
23-36 wks 66-79 wks 66-79 wks 
Number of grooming incidents with the mother: 
(a) Time spent in play -0.34 NS 0.12 NS -0.15 NS 
(b) Number of playful -0.60 ** -0.04 NS -0.15 NS 
interactions 
(c) Number of play -0.36 NS -0.20 NS -0.31 NS 
partners 
(b) Direction of grooming 
Number of grooming incidents where the focal infant 
was groomed by a partner: 
(a) Time spent in play 0.09 NS 0.50 * 0.39 NS 
(b) Number of playful 0.15 NS 0.13 NS 0.29 NS 
interactions 
(c) Number of play 0.26 NS 0.11 NS 0.07 NS 
Number of grooming incidents where the focal infant 
groomed a partner: 
(a) Time spent in play -0.26 NS 0.27 NS 0.10 NS 
(b) Number of playful -0.21 NS 0.36 NS -0.02 NS 
interactions 
(c) Number of play -0.20 NS 0.00 NS -0.46 
partners 
Percentage of all grooming inciden ts where the focal 
infant was groomed by a partner: 
(a) Time spent in play -0.16 NS -0.32 NS -0.37 NS 
(b) Number of playful -0.25 NS 0.05 NS -0.40 NS 
interactions 
(c) Number of play -0.32 NS -0.26 NS -0.48 
partners 
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Table 8.1 (cont'd) 
Age of focal infant 
Play Play Play 
9-22 wks 9-22 wks 23-36 wks 
Skill Skill Skill 
23-36 wks 66-79 wks 66-79 wks 
3. Play 
(a) Initiation of Play 
Number of successful play initiations by the focal 
infant: 
(a) Time spent in play 0.36 NS 0.43 NS 0.15 NS 
(b) Number of playful 0.13 NS -0.31 NS -0.085 NS 
interactions 
(c) Number of play 0.28 NS -0.08 NS 0.13 NS 
partners 
Number of unsuccessful play initiations by the focal 
infant : 
(a) Time spent in play 0.27 NS 0.31 NS 0.19 NS 
(b) Number of playful 0.14 NS -0.07 NS 0.08 NS 
interactions 
(c) Number of play 0.28 NS -0.20 NS 0.01 NS 
partners 
Percen tage of play initiations by focal infant which were 
succes sful: 
(a) Time spent in play -0.11 NS 0.16 NS -0.10 NS 
(b) Number of playful -0.13 NS -0.205 NS -0.30 NS 
interactions 
(c) Number of play -0.22 NS 0.01 NS -0.08 NS 
partners 
Number of successful play initiations by the part ner: 
(a) Time spent in play 0.23 NS 0.28 NS 0.04 NS 
(b) Number of playful 0.26 NS -0.15 NS -0.155 NS 
interactions 
(c) Number of play 0.44 * 0.03 NS 0.14 NS 
partners 
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Table 8.1 (cont'd) 
Age of focal infant 
Play Play Play 
9-22 wks 9-22 wks 23-36 wks 
Skill Skill Skill 
23-36 wks 66-79 wks 66-79 wks 
Numbe r of unsuccessful play initiations by the 
partner: 
(a) Time spent in play 0.30 NS 0.06 NS 0.01 NS 
(b) Number of playful 0.21 NS -0.35 NS -0.08 NS 
interactions 
(c) Number of play 0.38 NS 0.01 NS 0.33 NS 
partners 
Perce ntage of play initiations by partner which 
were successful: 
(a) Time spent in play 0.00 NS 0.21 NS 0.195 NS 
(b) Number of playful 0.00 NS 0.15 NS 0.10 NS 
interactions 
(c) Number of play 0.12 NS -0.11 NS -0.11 NS 
partners 
(b) Premature termination of play 
Prema ture termination of play in aggression: 
(a) Time spent in play 0.29 NS 0.15 NS -0.03 NS 
(b) Number of playful 0.07 NS -0.18 NS 0.00 NS 
interactions 
(c) Number of play 0.15 NS -0.14 NS 0.07 NS 
partners 
Prema ture termination of play by interrupt ion: 
(a) Time spent in play 0.35 NS 0.55 ** 0.25 NS 
(b) Number of playful 0.31 NS 0.32 NS 0.10 NS 
interactions 
(c) Number of play 0.20 NS 0.34 NS 0.27 NS 
partners 
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Table 8.1 (cont'd) 
Age of focal infant 
Play Play Play 
9-22 wks 9-22 wks 23-36 wks 
Skill Skill Skill 
23-36 wks 66-79 wks 66-79 wks 
4. Maternal measures 
Number of rejections by the mother: 
(a) Time in play 0.31 NS 0.09 NS -0.03 NS 
(b) Number of playful 0.12 NS 0.03 NS 0.09 NS 
interactions 
(c) Number of play 0.19 NS -0.32 NS -0.01 NS 
partners 
Number of tantrums by the focal infant: 
(a) Time spent in play -0.35 NS 0.11 NS 0.19 NS 
(b) Number of playful -0.06 NS 0.20 NS 0.15 NS 
interactions 




Spearman rank correlation coefficients (rs) between measures of play and 
measures of social skill during the same age periods. Correlation 
coefficients are shown for each measure of social skill with three 
measures of play: (a) the time spent in play, (b) the number of playful 
interactions, and (c) the number of play partners. Age of focal infants 
increases from left to right. 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
1. Aid 
Number of aiding incidents: 
(a) Time spent in play -0.25 NS -0.08 NS -0.16 NS 
(b) Number of playful -0.41 NS -0.16 NS -0.05 NS 
interactions 
(c) Number of play -0.05 NS -0.36 NS -0.07 NS 
partners 
2. Grooming 
(a) Number of grooming incidents: 
Total number of grooming incidents: 
(a) Time spent in play -0.31 NS -0.42 NS 0.275 NS 
(b) Number of playful -0.68 *** -0.29 NS 0.31 NS 
interactions 
(c) Number of play -0.56 ** -0.19 NS 0.10 NS 
partners 
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Table 8.11 (cont'd) 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
Number of grooming incidents with the mother: 
(a) Time spent in play -0.24 NS -0.34 NS 
(b) Number of playful -0.77 *** -0.27 NS 
interactions 
(c) Number of play -0.61 ** 0.13 NS 
partners 
(b) Direction of grooming 
Number of grooming incidents where the focal infant 
was groomed by a partner: 
(a) Time spent in play -0.18 NS -0.43 NS 
(b) Number of playful -0.64 ** -0.25 NS 
interactions 
(c) Number of play -0.54 * -0.17 NS 
partners 
Number of grooming incidents where the focal infant 
groomed a partner: 
(a) Time spent in play -0.12 NS 0.39 NS 
(b) Number of playful 0.04 NS 0.21 NS 
interactions 
(c) Number of play -0.06 NS 0.08 NS 
partners 
Percentage of all grooming i ncidents where the 
focal infant was groomed by a partner: 
(a) Time spent in play -0.12 NS -0.39 NS 
(b) Number of playful -0.51 * -0.27 NS 
interactions 
















Table 8.11 (cont'd) 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
3. Play 
(a) Initiation of Play 
Number of successful play initiations by the focal 
infant: 
(a) Time spent in play -0.15 NS 0.72 *** 0.76 *** 
(b) Number of playful 0.43 NS 0.76 *** 0.81 *** 
interactions 
(c) Number of play 0.21 NS 0.59 ** 0.60 ** 
partners 
Number of unsuccessful play initiations by the focal 
infant : 
(a) Time spent in play -0.10 NS 0.59 ** 0.74 *** 
(b) Number of playful 0.24 NS 0.67 *** 0.79 *** 
interactions 
(c) Number of play -0.10 NS 0.42 NS 0.64 ** 
Percentage of play initiations by focal infant which were 
successful: 
(a) Time spent in play 0.13 NS -0.20 NS 0.32 NS 
(b) Number of playful 0.21 NS -0.27 NS 0.30 NS 
interactions 
(c) Number of play 0.23 NS -0.08 NS 0.03 NS 
partners 
Number of successful play initiations by a partner; 
(a) Time spent in play 0.31 NS 0.76 *** 0.52 
(b) Number of playful 0.65 ** 0.78 *** 0.64 ** 
interactions 
-(c) Number of play 0.39 NS 0.57 ** 
0.29 NS 
partners 
Table 8.11 (cont'd) 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
Number of unsuccessful play initiations by a 
partne r: 
(a) Time spent in play -0.13 NS 0.77 *** 0.33 NS 
(b) Number of playful 0.37 NS 0.70 *** 0.61 ** 
interactions 
(c) Number of play -0.07 NS 0.56 ** 0.14 NS 
partners 
Percen tage of play initiations by the partner 
which were successful: 
(a) Time spent in play 0.36 NS 0.07 NS 0.23 NS 
(b) Number of playful -0.01 NS 0.20 NS 0.025 NS 
interactions 
(c) Number of play 0.24 NS 0.17 NSp 0.28 NS 
(b) Premature termination of play 
Premat ure termination of play in aggression: 
(a) Time spent in play 0.16 NS 0.35 NS 0.53 
(b) Number playful 0.16 NS 0.24 NS 0.39 NS 
interactions 
(c) Number of play 0.19 NS 0.20 NS 0.25 NS 
partners 
Premat ure termination of play by interruption: 
(a) Time spent in play -0.13 NS 0.25 NS 0.28 NS 
(b) Number of playful 0.24 NS 0.28 NS 0.22 NS 
interactions 
(c) Number of play 0.06 NS U. 11 NS 0.16 NS 
partners 
Table 8.11 (cont'd) 
Age of focal infant 
9-22 wks 23-36 wks 66-79 wks 
4. Maternal measures 
Number of rejections by the mother: 
(a) Time spent in play 0.10 NS -0.01 NS 0.14 NS 
(b) Number of playful -0.45 * 0.28 NS 0.16 NS 
interactions 
(c) Number of play -0.17 NS 0.28 NS -0.27 NS 
partners 
Number of tantrums by the focal infant: 
(a) Time spent in play -0.50 * -0.05 NS -0.03 NS 
(b) Number of playful -0.29 NS 0.23 NS -0.06 NS 
interactions 
(c) Number of play 0.09 NS 0.22 NS -0.11 NS 
partners 
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and grooming measures, infants may have been spending less time on their 
mothers, and hence had more time for interacting with other monkeys. At 66- 
79 weeks, where there were some positive correlations between play 
measures and grooming measures, I suggest that playful and grooming 
experiences were reinforcing each other. Thus infants may use play and 
grooming to develop social relationships. If an infant plays much with 
another monkey, then he may also groom frequently with that monkey. An 
alternative explanation is that infants who interact socially frequently 
can generally play frequently and groom frequently with other monkeys, 
although he may not play with the same monkeys that he grooms. These 
results are in accordance with play and social skills developing 
simultaneously, or of either play or skills having a very rapid effect on 
the development of skill or play respectively. 
Regarding the relationship between play measures and social skills 
play initiations measures, at 23-36 weeks and at 66-79 weeks, there is a 
pattern of significant positive correlations between play measures and 
the number of successful initiations of play by focal infants, and the 
number of successful initiations of play by partners. Thus, at 23-36 weeks, 
and at 66-79 weeks, focal infants who spent much time in play, who had many 
playful interactions, and who had many play partners tended to initiate 
play successfully frequently and to have a high number of successful play 
initiations by partners. 
At 23-36 weeks, there are significant positive correlations between the 
three play measures and the number of unsuccessful initiations of play by 
focal infants and the number of unsuccessful initiations of play by 
partners. Thus infants at 23-36 weeks who spent much time in play, who had 
many playful interactions and many play partners also tended to attempt to 
initiate play unsuccessfully frequently and to have a high number of 
unsuccessful play initiations by partners. Similarly, at 66-79 weeks, there 
are significant positive correlations between the three play measures and 
the number of unsuccessful initiations of play by focal infants. There is 
also a significant positive correlation between the number of playful 
interactions, and the number of unsuccessful initiations of play by 
partners at 66-79 weeks. 
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There were no significant correlations in any of the three age periods 
between the percentage of initiations of play by focal infants which were 
successful, and the three play measures. Nor were there any significant 
correlations, in any of the three age periods, between the percentage of 
play initiations by partners which were successful, and the three play 
measures. 
Thus infants who played frequently at 23-36 weeks, and at 66-79 weeks, 
were more persistent in their attempts to initiate play, both successfully 
and unsuccessfully. However, they were not relatively more successful at 
initiating play successfully in that they did not have a higher percentage 
of attempted play initiations which were successful than did focal infants 
who had low play measures. 
Partners of focal infants who played frequently at 23-36 weeks were 
also more persistent in their attempted play initiations than partners of 
focal infants who played less. Again, these partners were not relatively 
more successful at initiating play in terms of the percentage of play 
initiations which were successful. It may be that the significant 
correlation between the number of playful interactions and the number of 
unsuccessful play initiations by partners at 66-79 weeks, and the lack of 
significant correlations between play measures, and the percentage of play 
initiations which were successful, reflect the same phenomenon as at 23-36 
weeks. 
These results are not simply due to the focal infants playing more 
frequently at 23-36 weeks, and at 66-79 weeks, than at 9-22 weeks, and thus 
initiating play more frequently if they played frequently, since I showed 
in Section 3.2.1 that the time spent in play and the number of play 
partners were similar at 9-22 weeks, compared with at 23-36 weeks, but fell 
from 23-36 weeks, to 66-79 weeks. 
These results suggest that play is associated with the development of 
specific skills. These results are in harmony with play affecting the 
immediate development of social skill, and the simultaneous development 
with social skill. They are also in harmony with social skill affecting 
the immediate development of play. 
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8.2.3 Early social skills and later play (Table 8.111) 
There are only twelve significant correlations between measures of 
social skills in early age periods, and measures of play in later age 
periods out of a possible 144 significant correlations. There is no 
pattern to the few significant correlations between the three play 
measures and the number of aiding incidents, grooming measures, maternal 
measures, and the number of premature terminations of play. There is a 
pattern to the three significant negative correlations between the number 
of successful play initiations by focal infants at 9-22 weeks, and the 
three play measures at 66-79 weeks. Thus focal infants who initiated play 
successfully frequently at 9-22 weeks spent little time in play, had few 
playful initiations, and had few play partners at 66-79 weeks. The 
interpretation of these results is discussed in the following section. 
8.3 Discussion 
8.3.1 Summary of results from this study 
1. Significant correlations between three measures of play at early ages 
with measures of social skill at later ages were few and did not form a 
biologically meaningful pattern. 
2. There was some evidence for simultaneous development of play and skills. 
Grooming and playful behaviours were apparently competing for the infants' 
time at 9-22 weeks, but by 66-79 weeks appeared to reinforce each other. At 
23-36 weeks, and at 66-79 weeks, focal infants who had high play measures 
generally had high numbers of successful and unsuccessful initiations of 
play by focal infants, and by partners. 
3. In most cases, social skills measures were not related to play measures 
at later age periods. Focal infants who initiated play successfully 
frequently at 9-22 weeks spent--little time in play, had few playful 
interactions and had few play partners at 66-79 weeks. 
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Table 8.111 
Spearman rank correlation coefficients between skills measures in earlier 
age periods with play measures at later age periods. Correlation 
coefficients are shown for each measure of social skill with three 
measures of play: (a) the time spent in play, (b) the number of playful 
interactions, and (c) the number of play partners. The age of the focal 
infants for the play measures and for the social skills measures is shown 
along the top of the table. 
Age of focal infants 
Skill Skill Skill 
9-22 wks 9-22 wks 23-36 wks 
Play Play Play 
23-36 wks 66-79 wks 66-79 wks 
1. Aid 
Number of aiding incidents: 
(a) Time spent in play -0.24 NS 0.03 NS 0.19 NS 
(b) Number of playful -0.15 NS 0.16 NS 0.35 NS 
interactions 
(c) Number of play 0.13 NS -0.02 NS 0.18 NS 
partners 
2. Grooming 
(a) Number of grooming incidents 
Total number of grooming incidents: 
(a) Time spent in play -0.17 NS 0.38 NS -0.33 NS 
(b) Number of playful -0.20 NS 0.12 NS -0.52 
interactions 
(c) Number of play 0.16 NS 0.26 NS -0.21 NS 
partners 
Table 8.111 (cont'd) 
Age of focal infants 
Skill Skill Skill 
9-22 wks 9-22 wks 23-36 wks 
Play Play Play 
23-36 wks 66-79 wks 66-79 wks 
Number of grooming incidents with the mother: 
(a) Time spent in play -0.17 NS 0.43 NS -0.23 NS 
(b) Number of playful -0.20 NS 0.22 NS -0.23 NS 
interactions 
(c) Number of play 0.17 NS 0.31 NS -0.08 NS 
partners 
(b) Direction of grooming 
Number of grooming incidents where the focal infant 
was groomed by a partner: 
(a) Time spent in play -0.15 NS 0.48 * -0.37 NS 
(b) Number of playful -0.20 NS 0.24 NS -0.50 
interactions ' 
(c) Number of play. 0.12 NS 0.34 NS -0.23 NS 
partners 
Number of grooming incidents where the focal infant 
groomed a partner: 
(a) Time spent in play -0.06 NS -0.31 NS 0.14 NS 
(b) Number of playful -0.01 NS -0.52 * 0.15 NS 
interactions 
(c) Number of play -0.02 NS -0.35 NS 0.00 NS 
partners 
Percentage of all grooming incide nts focal infant 
was groomed by a partner: 
(a) Time spent in play -0.05 NS 0.49 * -0.30 NS 
(b) Number of playful -0.16 NS 0.49 * -0.31 NS 
interactions 




Table 8.111 (cont'd) 
Age of focal infants 
Skill Skill Skill 
9-22 wks 9-22 wks 23-36 wks 
Play Play Pla y 
23-36 wks 66-79 wks 66-79 wks 
3. Play 
(a) Initiation of Play 
Number of successful play initiations by the focal 
infant : 
(a) Time spent in play -0.39 NS -0.47 * 0.04 NS 
(b) Number of playful -0.09 NS -0.48 * 0.10 NS 
interactions 
(c) Number of play -0.17 NS -0.63 ** 0.50 
partners 
Number of unsuccessful play initiations by the 
focal infant: 
(a) Time spent in play -0.21 NS -0.19 NS 0.05 NS 
(b) Number of playful -0.15 NS -0.38 NS 0.19 NS 
interactions 
(c) Number of play -0.22 NS -0.32 NS U. 34 NS 
partners 
Percentage of play initiations by focal infant which were 
successful: 
(a) Time spent in play 0.18 NS -0.11 NS U. 02 NS 
(b) Number of playful 0.16 NS -0.01 NS -0.23 NS 
' interactions 
(c) Number of play 0.06 NS -0.16 NS 0.06 NS 
partners 
Number of successful play initiations by the 
partner: 
(a) Time spent in play 0.18 NS -0.305 NS 0.01 NS 
(b) Number of playful 0.30 NS -0.36 NS 0.06 NS 
interactions 
(c) Number of play -0.18 NS -0.21 NS 0.20 NS 
partners 
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Table 8.111 (cont'd) 
Age of focal infants 
Skill Skill Skill 
9-22 wks 9-22 wks 23-36 wks 
Play Play Play 
23-36 wks 66-79 wks 66-79 wks 
Number of unsuccessful play initiations by the 
partner: 
(a) Time spent in play -0.085 NS -0.26 NS 
(b) Number of playful 0.03 NS -0.31 NS 
interactions 
(c) Number of play -0.18 NS -0.19 NS 
partners 
Percentage of attempted play initiations by partner 
which were successful: 
(a) Time spent in play 0.175 NS 0.21 NS 
(b) Number of playful 0.07 NS 0.25 NS 
interactions 
(c) Number of play 0.03 NS 0.21 NS 
partners 
(b) Premature termination of play 
Premature termination of play in aggression: 
(a) Time spent in play 0.33 NS 0.08 NS 
(b) Number of playful 0.33 NS 0.17 NS 
interactions 
(c) Number of play 0.17 NS 0.34 NS 
partners 
Premature termination of play by interruption: 
(a) Time spent in play -0.29 NS -0.33 NS 
(b) Number of playful -0.21 NS -0.33 NS 
interactions 













Table 8.111 (cont'd) 
Age of focal infants 
Skill Skill Skill 
9-22 wks 9-22 wks 23-36 wks 
Play Play Play 
23-36 wks 66-79 wks 66-79 wks 
4. Maternal measures 
Number of rejections by the mother: 
(a) Time spent in play 0.21 NS 0.25 NS 0.00 NS 
(b) Number of playful 0.36 NS 0.23 NS 0.14 NS 
interactions 
(c) Number of play 0.48 * 0.17 NS -0.01 NS 
partners 
Number of tantrums by the focal infant: 
(a) Time spent in play 0.12 NS -0.29 NS -0.10 NS 
(b) Number of playful -0.11 NS -0.33 NS -0.11 NS 
interactions 
(c) Number of play 0.15 NS -0.19 NS 0.02 NS 
partners 
8.3.2 Interpretation of these results 
These results suggest that play does not lead to the subsequent 
development of social skills. A similar lack of association between 
measures of play and similar measures of social skills was found in 
captive infant marmosets (Callithrix jacchus) by Chalmers and Locke- 
Haydon (1984). However, they did find many associations between playful 
measures at 11-13 weeks with skills tests at 14 weeks of age. The tests 
were designed to subject the infants to more severe tests of their skill 
than might occur in unmanipulated conditions. Hence play may develop 
skills that are only called on in especially severe situations. It was not 
possible to carry out similar 'tests' of social skill with the Cayo rhesus. 
Thus, for the present, in view of these two sets of data, two mutually 
exclusive conclusions may be drawn. First, play may not affect the 
subsequent development of social skills. Second, play may affect the 
subsequent development of social skills but social skills may not be 
assessed by observation only. When social skills are measured using tests, 
play measures may be found to be related to the later development of 
social skills. 
It should be noted that the time-scale used in Chalmers and Locke- 
Haydon's study was shorter than that used for this study. Chalmers (pers 
comm) found no longer-term associations between the development of play 
and social skills in infant marmosets. 
The simultaneous development of play and social skills seems to occur 
within the behavioural complex of play, where the number of successful 
initiations of play, and the number of unsuccessful initiations of play by 
focal infants, and by partners, is positively correlated with the three 
play measures at 23-36 weeks, and at 66-79 weeks. Thus it appears that 
'bolder' or more persistent infants spend more time in play, have more 
playful interactions, and a greater variety of play partners, than infants 
less 'bold', or less persistent, in their attempts to initiate play. The 
higher play measures'for the bolder infants are not due to greater numbers 
of successful play initiations relative to the number of attempted play 
initiations for these infants than for less persistent infants. The 
measures of skill within play are independent of the three measures of 
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play insofar as they do not show identical patterns (reported in Chapters 
3 and 4). However, they must be linked to some extent since if a monkey did 
not play it could not be recorded as having solicited play successfully at 
all. These results are in harmony with those found by Chalmers and Locke- 
Haydon (1984). They found significant positive correlations between 
playful behaviours at 11-13 weeks and the number of instances that infants 
attempted to take food from the mother in their Food Tests at 14 weeks. 
However, the correlations between play measures and the relative success 
of infants at taking food from the mother at 14 weeks were not significant. 
Thus Chalmers and Locke-Haydon's study shows that infants who show high 
levels of play may show greater persistence in other types of interaction. 
There were links between the development of social skills measures 
relating to grooming and the three play measures. Infants would appear to 
have little time for play and grooming at 9-22 weeks, presumably on 
account of the large amount of attention they direct to the mother at this 
age. However, by 66-79 weeks, play and grooming would appear to be 
reinforcing or complement each other. There are no links between the 
development of play and aid, or play and maternal measures within the same 
age periods in my study. It is possible that a function of play may be to 
develop skill at playing. but it also appears to be associated with 
enhancement of skills relating to grooming. The significance of play is 
greatest at 23-36 weeks and 66-79 weeks, and not apparent at 9-22 weeks. In 
Chapter 3, I found little relationship between play measures at different 
age periods, and so it seems unlikely that play experience accumulates 
from 9-22 weeks to contribute to effects of play manifest at 23-36 weeks 
and 66-79 weeks. - 
There is no evidence that social skills are necessary for the 
development of play. The negative correlation between the number of 
successful initiations of play by focal infants at 9-22 weeks and the 
three play measures at 66-79 weeks suggests the reverse in fact. This 
result may be explained if infants use play to develop social skill. If the 
infant already has the social skill, in this case the ability to initiate 
play successfully, then the infant may not need to play subsequently to 
develop that skill. Alternatively, these significant correlations may have 
been obtained on account of a common characteristic of the focal infants 
which correlates with the number of successful initiations of play at 9-22 
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weeks, and with the three play measures at 66-79 weeks. In Chapter 71 
showed that date of birth was significantly positively correlated with the 
number of successful play initiations by focal infants at 9-22 weeks. Date 
of birth was also negatively correlated with the three play measures at 
66-79 weeks. Two of these negative correlations were significant. Given 
these results, it is unsurprising that the number of successful play 
initiations by focal infants at 9-22 weeks is negatively correlated with 
the three play measures at 66-79 weeks. 
I suggest that focal infants born late in the birth season had high 
numbers of successful play initiations at 9-22 weeks because of their 
being attractive to their peers due to the smaller size of these later- 
born infants, relative to the earlier-born focal infants. As the infants 
grew up this effect would be likely to wear off. The positive correlations 
between date of birth and the three play measures at 66-79 weeks could be 
explained in the following manner. It seems reasonable that at an early 
age, the amount that infants play will be closely related to their age. As 
infants develop physically they may become more able to perform particular 
playful behaviours, and to sustain playful activity for longer periods, as 
well as developing relationships with other monkeys with whom they may 
play. By the second year of life it seems reasonable to suggest that play 
may be constrained by the behaviour of potential play partners: generally 
male peers in this study. One-year-old monkeys may mesh their behaviours 
more than in their first year. One-year-olds may be more likely to play 
when their peers play, rather than playing according to how old they are. 
Both the time spent in play and the number of play partners fell from 23- 
36 weeks, to 66-79 weeks. So if play was falling off with age, and also 
infants were tending to mesh their behaviours more, then it is 
unsurprising that there was a tendency for later born infants to play less 
than the early-born infants at 66-79 weeks. 
To summarise, there is no evidence for play having a delayed effect on 
the development of social skills. Play and skills relating to grooming and 
play are related during the same age period which may reflect parallel 
development, or very rapid effects of play on the development of skills, or 
skills on the development of play. Social skills do not tend to affect the 
later development of play. Date of birth is a confounding variable in the 
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one apparent relationship between social skills and later play. 
These results regarding the relationship between play and skill 
development are in harmony with other studies which suggest that play may 
have specific effects on skill development. Vincent and Bekoff (1978) 
found virtually no relationship between prior play and agonistic experience. 
and later predatory success in coyotes (Canis latrans). Only play 
solicitation and play pouncing showed significant correlations with prey- 
killing success. 
Caro (1981) found the relationship between play and later predatory 
skills increased for some playful behaviours and decreased for others. 
Specific play with objects by human children resulted in their having 
improved ability to solve a problem using those objects (Sylva et al 
1974). The intuitively attractive idea that play has a general beneficial 
effect on later skill development proposed by so many authors considering 
the possible functions of play is not upheld by the results from this 
study nor by the results of other studies investigating the problem. 
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9. DISCUSSION 
9.1 Principal results from this study 
1. Focal infants became increasingly discriminating with age as to who 
they would play with, according to age, sex, genealogy membership, and 
dominance rank. Focal infants tended to play more with monkeys most like 
themselves: play partners tended to be the same age, the same sex, closely 
related, and of adjacent dominance rank to the focal infants. In a small 
genealogy these tendencies restricted the number of play partners that a 
focal infant had. 
2. With increasing age focal infants began to vary the quality of their 
play according to whether their partner was higher- or lower- ranking than 
themselves. The higher-ranking partner in a play dyad tended to direct 
play at the lower-ranking partner. The percentage of playful behaviours 
which were directional increased with age. 
3. Play behaviours showed coherence within age periods. That is, focal 
infants who played frequently in one way (such as rough-and-tumble play) 
also tended to play frequently in another way (such as approach-withdrawal 
play) In that age period. However, there was little continuity in the way 
that Individual infants played from one age period to the next. Thus 
infants who played frequently in one way (such as rough-and-tumble play) 
in one age period did not necessarily play frequently in that way in 
another age period. 
4. Play became related to a few specific social skills: skills within play 
and skills within grooming were related to play measures at the same age. 
There was no evidence for delayed effects of play. The delayed effects of 
date of birth on play may account for the relationship between early 
skills and later play. In many instances there were no correlations 
between measures of skills and measures of play., 
260, - 
9.2 Interpretation of results 
Before I commenced this study I had thought that play might provide a 
method by which infants became familiar with a diversity of other juvenile 
monkeys. In fact the reverse appears to have been the case. Play appears to 
have acted as a mechanism for getting to know other monkeys who were 
closely related. Previous work has shown the tendency of monkeys to play 
with other monkeys of similar age (Levy 1979, Owens 1975a, Symons 1978a), 
of the same sex (Owens 1975a, Symons 1978a), similar dominance rank (Colvin 
1982, but see Cheney 1978), and of close genetic relationship 
(Berman 1983, Le 
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This study extends these previous studies in that this tendency becomes 
more noticeable with increasing age for the focal infants in this study. 
Smith (1982) argues against play performing a role in developing 
specific relationships. He suggests that because male immatures often play 
more than female immatures, and because males often change group at 
maturity, any relationships they may have developed through play will 
become redundant unless play partners change into the same group too. I 
suggest two, not mutually exclusive, reasons why monkeys may show 
increasing preference for individuals essentially as like themselves as 
possible (monkeys of the same age, the same sex, of close genetic 
relationship, and adjacent dominance rank). First, it may be that 
relationships developed in play are of particular importance during the 
period of peripheralisation from the natal group. At this point, young 
males become increasingly dissociated from their adult female relatives, 
and spend time on the edge of the group with other males in the same 
situation (Colvin 1982, Scanlon unpub manusc). If play serves to develop 
specific social relationships, it is quite conceivable that monkeys that 
play when young, also groom and aid each other when they are older and no 
longer engaging in play. Peripheral males may be especially susceptible to 
attack, and it is known that this period of leaving the natal group and 
integrating into a new group is a period of high mortality for such males 
(Rawlins pers comm). It may be that a peripheral male is in a stronger 
position if he has an" associate with whom he can form coalitions in 
potentially dangerous situations. The other possible explanation for the 




relationships which were developed through play may persist into the group 
into which a male transfers. Colvin (1983) shows that males on Cayo 
Santiago tend to change into specific groups. It seems quite feasible that 
males with strong associations may transfer into the same group. 
Certainly, instances of brothers changing into' the same group have been 
known on Cayo Santiago (Hill pers comm, Scanlon personal observation). 
Similarly, immature male peers of close rank and genetic relatedness were 
observed to play together and to associate closely in their natal group by 
Colvin (1982). I subsequently observed some of these dyads observed by 
Colvin to transfer into the same social group. It seems likely that such 
males may aid each other during the period of integration into the group, 
or one may aid the other in integrating into a group if they transfer in 
succession rather than simultaneously. If different routes may be followed 
in order to attain the same result at maturity (Bateson 1976, Caro 1979, 
Dunn 1976), it is possible that this is one route by which males may 
transfer successfully from their natal group into another social group. 
The results from this study regarding the relationship between playful 
and skilful behaviours suggest that play has associations with the 
development of specific skilful behaviours: skills associated with play, 
and skills associated with grooming. These associations were apparently 
simultaneous. It is possible that the long age periods over which the data 
were summarised obscured immediate effects of play on skills, or skills on 
play. The results from this study are in harmony with Chalmers and Locke- 
Haydon's (1984) study of the development of play and skills in marmosets. 
My study differs from that of Chalmers and Locke-Haydon in that I only 
measured skills in the unmanipulated situation whereas they measured 
skills in the unmanipulated situation and using skills tests. These skills 
tests were designed to be more rigorous tests of skills than occur in the 
unmanipulated situation. There were associations between measures of play 
and social skills in my study whereas Chalmers and Locke-Haydon did not 
find associations between play and similar measures of social skill in 
their study. This may reflect the fact that the infants I observed were in 
a richer and potentially more testing environment than were the captive 
marmosets in Chalmers and Locke-Haydon's study. 
262 
Both in my study and in Chalmers and Locke-Haydon's (1984) study there 
were many correlations between play and skills measures which were not 
significant. This absence of significant correlations may be accounted for 
either if the play or the skills measures were inappropriate, or if there 
truly was no association between the two measures where the correlations 
were not significant. 
Regarding whether genealogy membership, dominance rank and date of 
birth act as common factors between the development of play and skills, 
only date of birth appears to have acted in this manner. Date of birth 
appears to have had quite significant, delayed effects on the development 
of the infants observed in this study. It is perhaps surprising that 
dominance rank was not found to act in this manner since dominance rank 
has been regarded as an inherited or acquired skill. 
It appears that high-ranking infants 
are not necessarily more skilled than low-ranking infants. Before I 
commenced the observations for this study I had thought that play might 
provide an arena for infants to gain experience in interacting with other 
animals of differing ranks, and who were not closely related. In fact, play 
partners became increasingly restricited to monkeys of close dominance 
rank and genetic relationship. Neither dominance rank nor genealogy 
membership showed any relationship to the development of social skills, 
and hence did not act as common factors between the development of play 
and social skills. 
At the beginning of this study I set out to measure the social skills 
of the infants I watched. I discovered that obvious skills such as 
solicitation of aid, grooming and play did not occur with sufficient 
frequency to enable very fine analysis. For example, it was not possible to 
ascertain whether an infant was relatively successful at soliciting aid 
from other monkeys compared with his peers, since he did not solicit aid 
frequently enough. Given the persistence with which the play-skills 
hypothesis has been put forward, it is surprising that the social skills 
measured in this study do not play a very obvious or apparently important 
role in the lives' of young rhesus. It does not seem simply to be that 
skills do not play a role in the lives of immatures, but become important 
to adults, since Hill (in prep) found that the frequency of aggression 
{ 
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and/or aiding behaviours by adult males was not very high. 
It is possible that the measures I took did not truly reflect social 
skill. Doubtless it would be possible to think of other ways of measuring 
skill. Nevertheless, the measures I chose seemed sensible in the light Of 
how monkeys behave in social situations. In addition, when selecting 
measures of social skill they must be behaviours which are easily 
recognisable, and quantifiable (Chalmers and Locke-Haydon 1984). It may be 
that social skills are important to rhesus monkeys, but that they are only 
needed occasionally. When skills are needed, or when the accumulation of 
skills spent in developing a particular relationship, are called upon 
these skills may be of crucial importance to a monkey's survival. This 
suggestion is borne out by Chalmers and Locke-Haydon's (1984) study where 
they found their skills tests, but not their measures of skill in the 
undisturbed situation, to be associated with measures of playful and non- 
playful activities. 
Future work would be useful to follow up this study. It would be 
interesting to find out whether adult social skilfulness could be related 
to the monkeys' play as infants. To do this an even longer-term study than 
this one is needed to watch the focal infants I observed when they become 
adults. Such an extended study would provide a means of investigating 
whether there are long-term costs or benefits of play which could not be 
investigated in this study while the infants were still young. 
It would be useful to try to relate personality of monkeys to their 
playfulness and skilfulness. Stevenson-Hinde and Simpson (1981) and 
Stevenson-Hinde et al (1980) found that measures of personality related to 
some of the traditional measures that have been made on rhesus macaques. If 
their method could be applied in conjunction with a study of play and 
social skills, it might be possible to discover whether playful and/or 
skilful monkeys were monkeys with particular personalities. For example, 
would it be possible to obtain another measure of persistence or boldness 
which could be related to the results found in this study of more 
persistent monkeys playing more at 23-36 weeks and 66-79 weeks. 
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Since monkeys do not seem to be often in situations which truly test 
their social skills, more work is needed to devise tests of social 
skilfulness. Such work could only be carried out with captive monkeys, or 
in a colony where other research would not be disturbed by such work. 
There are now several projects which have involved long-term studies of 
the same monkeys. This study showed that the stage of the birth season at 
which infants are born may have delayed affects on their development. It 
may be that females of different rank, or genetic relatedness, give birth 
at different stages of the birth season. It would be useful to investigate 
whether there is any such tendency for as many species and study sites as 
possible. 
To conclude, this study begins to explore some of the assumptions that 
have been made about the significance of play in social development. The 
results of this study suggest that play and social skills may have various 
specific relationships, but that there is not a general association 
between the two. The ontogeny of play in individual monkeys shows 
coherence at a particular age ; but it was not possible to 
predict the behaviour of the monkeys at one age using knowledge of 
their behaviour at a different age. 
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